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PREFACE. 



\y HEN the infinite importance of Navigation^ theoretical and practical^ 
is taken into consideration^ and the advantages resulting from it to mankind are 
duly appreciated^ it cannot be matter of surprise that a subject in which their 
most essential tempoi^ interests are involved^ should have called forth the 
exertions of the most eminent professional men in the production of the various 
Nautical Tables which have^ from time to time^ been presented to the Public. 

It may> however^ without the imputatioh of want of candour^ be remarked 
that^ though these productions have a just claim to merits they are not wholly 
exempt from objection^ as they have in general been very expensive^ in many 
instances extremely erroneous^ and at the same time inadequate to answer all 
the purposes of the practical Mariner. 

For these reasons I have been induced to collect and compose a Set of Tables 
adapted to obviate the disagreeable necessity of recurring to other books^ besides 
the Nautical Almanac^ when making the calculations requisite in keeping a 
Ship's Reckonings and ascertaining the Latitude and Longitude at Sea by 
celestial Observations ; so that these Tables will be of manifest advantage to 
the Practitioner^ in saving him time^ labour^ and expence. 

I do not by any means presume to ofier^ as a plea for the introduction of this 
Work to the Public^ a claim to superior professional merits or arrogate a com- 
petition with those able mathematicians whose labours have so powerfully 
tended to the advancement of knowledge in the Science of Navigation ; never- 
theless^ I humbly apprehend that^ from the many years I have been in the 
habit of instructing Youths and my long intercourse with intelligent and 
experienced Officers in the various Services^ I have been enabled^ from repeated 
observation and investigation^ to form a competent judgment of what is most 
conducive to the main purposes of Navigation : of this I have endeavoured to 
avail myself in the following sheets^ in which it has been my principal design 
to unite accuracy^ neatness^ and convenience. 



PREFACE. 

With respect to accuracy^ the primary object as indispensably requisite in 
the composition of a nautical Table^ I have, in order to effect that particular as 
completely as possible, placed in a comparative view the most established dif- 
ferent Authorities; and those parts in which variations were observed^ I have 
recomputed with ,the utmost assiduity and precision, and, in many instances, 
recalculated the whole Table : I have also been particularly attentive to the 
correction of the Press, in reading and revising the proof-sheets, aware of the 
inconvenience and embarrassment that might result to the practical Mariner 
from the slightest typographical error, which I have most studiously laboured 
to prevent. 

Neatness and convenience, though but secondary considerations, are objects 
worthy of attention : I have therefore caused the Work to be printed on an 
excellent type and paper, and of a portable size :-*in short, neither labour nor 
expence has been spared to render it deserving of public approbation, which it 
will ever be my highest ambition to obtain. 

It is presumed that a copious Explanation, prefixed to the Tables, renders 
a review of them in this place unnecessary : I shall therefore only add, that I 
have, with the nicest discrimination, introduced all such Tables as appeared to 
me essential, and rejected those which I considered as unimportant in the prac- 
tice of Navigation. 

Though this Work is principally intended for those who are already skilled 
in Navigation, yet, as many of the Rules in the Astronomical Part are long, and 
liable to escape the memory of persons not in the constant practice of applying 
them, I have thought proper to subjoin such Rules, illustrated by appropriate 
Examples, as may remedy this defect, and at the same time instruct those who 
are not already initiated in the Science. 

With this view, I have given Rules for finding the Latitude by meridian and 
double Altitudes, and the Longitude by Chronometers and Lunar Observations. 
In the last Problem are five methods of clearing the Distance from the Effects of 
Refraction and Parallax. The first is a modification of Mr. Kraffib's method by 
natural versed Sines : the second is derived from that of M. Borda, abridged by 
the Table of Logarithmic Differences, and requires six decimal places in the 
Logarithms : the third is similar to that given by Mr. Witchell, and requires 
only four places of figures : the fourth was invented by J. de Mendoza Rios, 
and has the advantage of not requiring any distinction of cases : the fifth is 
Mr. Lyon's, improved by the assistance of a Set of Linear Tables, invented and 
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published by me, which renders this method one of the easiest and shortest that 
have been proposed. 

It may be here observed^ that all the above-mentioned Rules are adapted to 
the newly arranged and much-improved Nautical Almanacs published by order 
of the Lords Commissioners of the Admiralty^ and constructed in conformity 
with the recommendations of the Astronomical Society of London. 

On the subject of Chronometers^ I have treated at considerable length on 
their use and management^ explaining the method of examining and comparing 
their Rates^ and of obtaining a new Rate by Altitudes of the Sun, taken on shore 
with a Sextant and an Artificial Horizon : t(^ther with other particulars rela- 
ting to Chronometers^ which will be found interesting to practitioners employing 
those valuable instruments in ascertaining their Longitude. 

In the present Edition I have added several new and useful Tables^ and 
improved many of those introduced in former Editions; I have also consi- 
derably extended the Table of Latitudes and Longitudes^ the whole of which 
I have minutely examined^ and have carefully corrected the geographical posi- 
tions of many places^ to accord with the observations of the most modern and 
best-esteemed authorities. 



J. W. N. 



Naval Academy, Leadenhall Street, 
January, 1836. 



EXPLANATION AND USE 



OF 



THE TABLES. 



TABLES I. AND II. 

Difference of Latitude and Departure Jar Points and Degrees. 

THESE Tables are of very extensive use in Navigation^ affording an easy 
fmd expeditious method of solving all problems in right-angled plane trigono* 
metry^ and consequently applicable to the various sailings^ but particularly 
useful in working a traverse^ whence they obtain the name of Traverse Tables. 

Table I. contains the difference of latitude and departure (in whole numbers 
aad tenths), answering to distances not exceeding 3(X)> and for courses to every 
quarter point of the compass. Table II. is of the same nalure and extent; but 
ror courses consisting of whole degrees. The courses are set down at the top 
of the pages when they do not exceed 4 points or 45 degrees^ and at the 
bottom when they are greater than these quantities : the distances are reeularly 
arranged in the columns marked Dist. ; the first beginning at 1^ and ending at 
60; the second beginning at 61, and ending at 120, and so on to 300: corre- 
sponding to each of these distances, the difference of latitude and departure are 
set down in adjoining columns, marked Lat. and Dep. : but it must be care- 
fully observed, that when the course is less than 4 points, or 45 degrees, these 
must be taken out as marked at the top, and when more, as noted at the bot- 
tom of the pages. 

Now, the difference of latitude and departure, answering to any given 
course and distance, being found opposite the distance in that page of the table 
whidi contains the course ; if, therefore, any two of the four parts, viz. the 
course, distance, difference of latitude, and departure, be given, and those two 
be iound together in the tables, the other two parts will be found in their 
respective places on the same page. In like manner, the parts of any right- 
angled plane triangle may be found (provided two of them, exclusive of the 
right angle, be given), by taking out the hypothenuse as a Distance, the per- 
pMendicular in a iMt. column, the oase in the Dep. column, and the angle oppo- 
site to it as a course. Hence, when these tables are applied in parallel or middle 
latitude sailing, the co. lat. or co. mid. lat. is taken as a course, the departure 
or meridional chance is found in the Dep. column, and the difference of loogi* 
tnde in the DisL column : in Mercator's sailing, the meridional diffiu«nce of 
latitude is taken out in the Lat. column, and difference of longitude in the 
Dep. column. 

When any of the given parts (excepting the course, which is never to be 
multiplied or divided) exceed the limits of the table, any aliquot part, as a half, 
third, fourth, &c. is to be taken ; and those found corresponding are to be 
donUed, trebled, &c., that is, multiplied by the same figure that the given 
Bumker it divided by. 

•A 



U. EXPLANATION OF THE TABLES. 

TABLE III. 
Meridional Paris. 

This table is used in resolving problems by Mercator's sailings and in oon- 
stnicting charts on Mercator's projection. The meridional parts are to be taken 
out for the degrees answering to the given latitude at the top or bottom^ and 
for the minutes at either side column. Thus^ the meridional parts correspond- 
ing to the latitude 49^ 57' are 3470. 

TABLE III*. 

To correct the mean Refraction. 

The refractions contained in Table IV. being adapted to a mean state of the 
atmosphere^ that is^ when the thermometer stands at 5(P, and the barometer at 
29. 6 inches^ if it deviate from this weight and temperature^ and accuracy be 
required, it will be necessary^ especially in low altitudes^ to correct the mean 
refraction by the seconds containea in this table^ which are to be taken out with 
the apparent altitude in the side column, and the heights of the thermometer 
and barometer at the top and bottom, to be added or subtracted as expressed at 
the top or bottom of the respective columns. 

Example. Let the apparent altitude be 5°, the height of the thermometer 74P, 
and that of the barometer 30. inches : required the true refraction. 

Mean refraction by Table IV. to 5° altitude 9^ 54*^ 



Correction for altitude 5% and 74° height of thermometer... — 33" ) 
Ditto for altitude 5°, and 30.0 height of barometer ... + 9 j 



- 24 



True refraction required , •., 9 30 

TABLE IV. 

Mean Refraction, 

This table contains the refraction of the heavenly bodies, in minutes and 
seconds, at a mean state of the atmosphere, and corresponding to their apparent 
altitudes. This correction is always to be subtractea from the apparent alti- 
tude of the object. Example. The mean refraction for the apparent altitude 
}(P 5(y, is 4f 5i'\ 

TABLE V. 
Depression, or Dip of ike Horizon. 

This correction arises from the elevation of the observer above the surface of 
the sea, whereby the visible horizon, or that seen by the observer, is below the 
true ; and, consequently, altitudes taken with the quadrant are too great by a 
quantity to be taken out from this table, opposite the height of the observer's 
eye in feet> and to be subtracted from altitudes taken by a fore observation, but 
added to those taken by a back one. Example. The dip for 20 feet is 4^ 17^^. 

TABLE VI. 

Hie Sun's Parallax in Altitude. 

This correction is to be taken out opposite the sun's altitude, and is always 
additive. Example. The sun's parallax corresponding to 50^ of altitude^ is 6^* 



SXPLANAT201} OF THE TABLES. lii. 

TABLE VII. 

The Moon's Augmentation. 

The moon's apparent horizontal semidiameter^ as given in the Nautical 
Almanac^ is to be increased by a number of seconds, called the augmentation, 
taken out from this table, answering nearest to his altitude, in order to give 
the true apparent semidiameter. 

TABLE VIII. 

Dip of the Sea at different Distances from the Observer, 

When that part of the horizon immediately under the sun is obstructed by 
land, and the observer is nearer the shore than five or six miles, then, if the 
object be brought down to the line separating the sea and land, the dip will 
exceed that shewn in Table V., which is calculated for an open and unobstructed 
horizon, and will increase as the distance from the land diminishes. In this 
case, the. dip is to be taken from the present table, with the height of the eye 
at the top, and the distance estimated in miles in the side column. 

TABLE IX. 
To correct the observed Altitude of the Sun's lower limb. 

This table is intended to simplify the usual method of correcting the obseryed 
altitude of the sun's lower limb, when taken by a fore observation^ by shewing 
the correction at once for the joint effect of the sun's semidiameter, dip of the 
horizon, refraction, and parallax; and as it does not extend to altitudes less 
than 5^, the least altitude at which observations can be depended on for their 
accuracy, the corrections are always additive to the observed altitude of the sun's 
lower limb. These corrections being computed to minutes and tenths, the 
tenths may easily be reduced to seconds by multiplying them by six. In this 
table the sun's semidiameter is assumed at 16 minutes, and its variation from 
that quantity in each month of the year, given at the bottom of the table, is to 
be added to, or subtracted from, the correction found in the table, according as 
the sign + or — is prefixed to it. * 

The simplicity of this table will appear sufiiciently obvious in the following 
Examples. 

Example I. Suppose the observed altitude of the sun's lower limb, by a fore 
observation, to be 49° 57^ 3(y^ in the month of May, and the height'of the 
eye 20 feet : required the true altitude of the sun's centre. 

Obserred altitude of the 8un*8 lower limb 49'^ 57' 3Qf' 

Correction to altitude 50°, and dip 20 feet lO'. 9 

Ditto for variation of sun's semidiameter in May ... —0 . 2 

1077=-f 10 42 
True altitude of the sun's centre 50 8 12 



* This table was computed by Mr. W. Oalbraith, Teacher of Mathematics, at Edinburgh, 
who kindly presented it to the Author for insertion in the present Work. 

* A 2 



IT. EXPLANATION OF tHB TABLES. 

Example II. Let the observed altitude of the sun's lower limb, taken in the 
month of February, be 12P 32^ 15^^ and the height of the eye 14 feet : required 
the true altitude of the sun's centre 

Observed altitude of the sun^s lower limb 12® 32^ Ifi'' 

Correction to altitude 12° SO' and dip 14 feet «. 8'. 2 

Ditto for variation of ftun*8 semidiameter in February -fO * ^ 

True altitude of the sun's centre 12 40 39 



TABLE X. 

Sun's Declination, 

The sun's declination is given in this table in degrees and minutes for the 
years 1834, 1835, 1836, and 1837> at noon on each day of the year under the 
meridian of Greenwich ; but will answer for several subsequent years, by apply- 
ing the corrections from Table XII. The table is to be enterea with the year 
and month at the top, and the day in either side column ; at the same time it is 
to be noted whether the declination be North or South, as expressed in each 
column. 

TABLE XI. 

To correct the Sun's Declinatkm* 

As the Sim's declination in Table X. is adapted to the meridian of Green- 
wich, when the ship is considerably to the eastward or westward of that 
meridian, it should be corrected by a number of minutes taken from this TaUe 
(placed at the bottom of the first and second pages of Table X.) with the dedi* 
nation at the top, and the nearest longitude in the side columns, to be added or 
subtracted, as directed at the head of the table. 

ExAMPLB. Required the sun's declination at noon on September 18th, 
1835, in longitude 108P West. 

Sun's decUnation, from Table X. (decreasing) 2" 4' Noitlfe 

Gorrection for longitude 108°, Table XL, to be subtracted...... — 7 

Sun*s true declination I 57 North. 

TABLE XIL 

This table is intended to correct the sun's declination given in Table X. for 
the change that takes place in periods of four years. The table is to be entered 
with the period of years in either of the side columns, and the month and 
nearest day at the top ; the minutes of correction there fottnd> are to be added 
to, or subtracted from, the declination taken from Table X., answering to the 
number of years, reckoning in periods of four years, prior to that of the given 
year, as denoted at the head of the column ; that is, the correction is to be 
added when the declination is increasing, or subtracted when decreasing. 

Example. Required the sun's declination at noon, on February 19th, 1849, 
at the meridian of Greenwich. 

The year 1849 being a period of 12 years after 1837> find the declination in 
Table X. for the given day in the year 1837> which is IP 14^ S. j then enter 
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Table XII. under the month of February; opposite the period of 12 years^ and 
under the 19th day of the months will be founa the correction 2^^ whidb is to be 
subtracted from the above declination 11^ 14' S.^ and the remainder IP 121^ 8. 
will be the required dedination. 

TABLE XIIL 

The right Ascensions and Detonations of tkeprineipal Fixed Slnr^* 

This table contains the mean right ascensions and declinations of 61 of the 
principal stars^ computed for the beginning of the year 1834^ with their annual 
variations in seconds and decimal parts of a second. If their places are required 
for any time subsequent to the year 1834, the annual variation both in right 
ascension and declination must be multiplied by the number of years and parts 
of a year elapsed since that time, and theproduct will be the variation from the 
beginning or 1834 to the given time* liiis variation muai always be added to 
the right ascension fiv 1834; but the variation in declination is additive or 
subtractive according as the sisn + or — is prefixed to the annual variatioi ; 
then the sum or remainder will be the right ascension and declination for sub* 
sequent years. But if the place of a star be required for any time preceding 
1^4^ the variation in right ascension must be subtracted mm that in the 
table, and the variation in declination appHed contrary to the sign set 
against it. 

BzAMMrSr. Kequired the right ascension and dedination of the Star Aretnrus 
in June 18^. 

From the banning of 1834 to June 1842 there are about 8^ years. 

Right asomsion of Arctanii ^n tfann) fbr January, 1834 •• 14h. An. Us. 

Annnid TwriatioiL -f 2t. 73> nuiUipliaitliy 8^, gifW iSs^SO, or .^ -f- S8 



•^■■rta 



Right ascension of Arctunia for June I84il •••••..^.•.^••....^^•m 14 S 89 

DedinatlottofArcttirus for January, 1834 SCf^ 3* 9*N. 

Annual v«riati0B^18".98»miiltipUed by 8i, gifts leiMe; or — 9 41 

BedinationofArcturus for June 1842 80 21 N, 



•irtM 



TABLE XIV. 

The SunHs mean right Ascension^ 

The flan's mean right ascension, contained in this taUe, is t9 be taken out 
with the month at the top> and the day in dther side columns. It is suifidently 
exact for ascertaining the time of an olijeet's passing the meridian^ in order to 
obtain the latitude by its meridian altitude; but when greater accuracy is 
necessary, recourse must be had to the Nautical Almanac. 



* The Stan in die several ConsteHadons being usually designated by Greek chasactert) 
•we here gire the alphahet» with the names of the letters. 

» Alpha. c Epsilon. i Iota. y Nn. p Rha ^ Fhi. 

fi Beta. f Zeta. k Kappa. ( Xi. <r Sigma. x Chi* 

y Oanmuk v -Bta. A Lambda. o Omicnxn. r Tan, ^ PsK 

S Delta. e Theta. fi Mu. ir PL v Upttbn* » Omega. 



▼1. EXPLANATION OF THE TABLEST. 

TABLE XV. 

jFot correcting the observed AUUude qfajixed Star, tojind the true AUiiude. 

This table contains the correction in minutes and tenths to be subtracted 
from the observed altitude of a star, in order to obtain its true altitude ; being 
the joint effect of refraction and dip of the horisson. 

Example. Required the true altitude of a star, whose observed altitude is 
200 30" ; the height of the observer's eye being 24 fieet. 

Star's observed altitude W 3(K (K' 

Correction opposite to altitude 20°, aud under 24 feet, 7'. 3= — 7 18 

Star's true altitude 20 82 42 

TABLE XVL 

For reducing the Time of the Moon's Passage over the Meridian of Greenwich, 
to the Time of its Passage over any other Meridian* 

The daily variation of the moon's passing the meridian is the excess of time 
above 24 hours that elapses till her return to the same ; and this is found by 
taking the difference between her passing the meridian of Oreenwich on a given 
day (from Page IV. of the month m the Nautical Almanac) and the preceding, 
if the longitude of the place be east, or that and the following, if the longi- 
tude be west. 

Now as the moon is constantly advancing to the eastward in the heavens, she 
will therefore pass any meridian to the eastward of Oreenwich sooner in the day, 
or a meridian to the westward later, than she does that of Oreenwich, by a cer- 
tain number of minutes, which is to the daily variation as the given longitude 
of the place is to 36(P ; and on this principle the table is constructed. 

The table is to be entered with the dauv variation to the nearest minute at 
the top, and the longitude of the place in the left side column ; then the 
minutes corresponding to these being added to the time of the moon's passing 
the meridian of Greenwich, if the lonsitude be west, or subtracted if east, the 
sum or remainder will be tiie time of her passing die meridian of the place in 
mean time* 

Example. At what time will the moon pass the meridian of Calcutta, in 
longitude 88P 28" E., on July 8th, 1835 ? 

Mean time of the moon's passage over the meridian of (Greenwich ) iai. Att 

July 8th, by the Nautical Almanac ] *"'^'*»™- 

Correction corresponding to daily variation 62m., and long. 88^28^ £• — 15 

Time of moon's passing the meridian of Calcutta, July 8th 10 31 

TABLE XVI.* 

For finding the Time of High Water, 

This table is to be entered with the moon's semidiameter, (taken from Page III. 
of the month in the Nautical Almanac) or the nearest to it, at the top, and the 
time of the moon's passage over the meridian, in one of the columns so titled : the 
correction thus found, which is the effect of the sun's action, in accelerating or 
retarding the time of high water produced by the attraction of the moon, is to 
be applied to the time of the moon's passage over the meridian, according as the 
sign + or — is prefixed to it. 



EXPLANATION OF THE TABLES. VU. 

TABLE XVII. 
For finding the Latitude by an Altitude of the Polar Star. 

This table is to be entered with the right ascension of the meridian at the 
time of observation ; the correction corresponding to which being added to^ or 
subtracted from, the true altitude of the Polar Star^ as denoted hj the sign + 
or —J the sum or remainder will give the latitude of the place of observation, 
which is always North. 

The table is calculated particularly for the years 1835 and 1845^ but will 
serve with tolerable accuracy for several subsequent years ; the corrections msj, 
however^ be found for any other year, as follows : first reducing the rignt 
ascension and declination of the star, taken from Table XIII., to the siven year. 

Find the difference between the right ascension of the meridian and the star's 
right ascension : if the difference be more than 6 hours, and less than 12 hours, 
subtract it from 12 hours ; if it be more than 12 hours, and less than 18 hours^ 
subtract 12 hours from it ; if more than 18 hours, subtract it from 24 hours ; 
and the remainder^ in each case, will be the star's distance from the meridian 
in time, which reduce to d^ees by Table XIX. Find the number of d^eea 
at the top or bottom of Table II., as if it were a course, and the complement of 
the declination, in minutes, as a distance : corresponding to these, in the differ- 
ence of latitude column, will be the correction required in minutes ; this cor- 
rection added to the star's true altitude, if the difference between the star's 
right ascension and the right ascension of the meridian be more than 6 hours, 
and less than 18 hours, or otherwise subtracted, the result will be the latitude 
of the place of observation. 

Example. May 21, 1850, if the true altitude of the Polar Star be 50^ 13^ at 
lOh. 15m. apparent time past noon, what will be the latitude of the j^ace of 
observation ? 

The riffht ascension of the Polar Star, in May, 1850, wiU be Ih. 4m. 568., 
and the declination 88^ 30^45^^ N. ; consequently the complement of the decli« 
nation P 29^ 15^^, or 89 minutes. 

The 8un*8 right ascension. May 21, (Table Xiy.)+ 8h.51m. 

The time of observation • 10 15 

Bij^t ascension of the meridian 14 6 

Bight ascension of the Polar Star 1 5 

Difference 18 1 

Subtract 18 



Polar Star's distance from the meridian 1 1=:15J^. 

which taken as a course in Table II., and the co. declination 89^ as a distance^ 

SVe in the lat. column 86 minutes, or P 26^, the correction, to be added to 
P W, the star's true altitude, because the above difference is between 6 and 
18 hours : hence the latitude will be 5P 39" N. 

TABLE XVII.» 

Table XVII. being constructed on the principles of Plane Trigonometry, the 
latitude found by it requires a correction, espedaJly in high btitudes, to be 
taken from this table, with the approximate latitude at the top, and the right 
ascension of the meridian in either side column. The corresponding minutes 

t The fun^s right ascension will be more correctly taken from the Nantical Almanac. 
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and tenths are always to be added to the approzimate latitude dedoeed finom 
the preceding table. 

TABLE XVIIL 

CorrectioMS of the apparent Altitudes of the Sun and Stars. 

Tint table cootains the ooiTection to be api^ed to the apparent altitude of 
^be sun cr a star, in order to obtain the true altitude, and is also used in 
clearing distances from the effect of refraction and parallax ; the sun's correc- 
tioii being the refraction in altitude diminished by parallax, and the star's oor- 
reodim its refruction only : these are to be taken out with the apparent altitude 
^ ^be MedLt^Example, The sun's correctimi, corresponding to the apparent 
aititode 10^ SB', is 4' S»', and the star's correction fiv the sane altitude js 5' V. 

TABLE XIX. 
For reducing Longitude into Time, amd the comtraty* 

TVs table is intended to ^adlitate the reduction of degrees. See. of lonritude 
into time, or of hours, &c. into longitude. The method of using it wm beat 
vppOKt by inspecting the following examples. 

fSzAM7i*B 1. Re^iired the time answering to 43P 13^^^ of longitude. 

Time answering to...... 4glP tf if is Sh. 4Sm. Os. 0th. 

BhtD to 13 ... S2 

Ditto to. .• ..•^. 42 ... 2 48 



tfaetfaneaaBweringto ..»••..•.—••..«. 42 13 42 ... 2 43 54 48 

SxAMlPUB II. Required the degrees, &c. corresponding to Th. 6m. 48b. 

Longitade eonespcmduig to .••.•••......• Th. 4in. Ols. is J06° V 

Ditto to 2 48 ... 42 



Hence the longitude corresponding to •••».... 7 6 48 ... 106 42 

Longitude in d^;rees, &c may be converted into time^ and the contnuy^ 
independent of this table, by the rollowing Rules : — 




of the corresponding time. 
EzAXPitB. Requured the time corresponding to ASP 13^ 42'^ of longitude. 

420 13' 42" 

4 



00)168 54 48 



2h. 48nu 548. 48th. 



Sd. To oonrert time into degrees, &c. Reduce tiie hours and minutes into 
minutes, and divide by 4 ; then the quotioit will be the degr ees, minutes, &e. 
of the corresponding time. 

EzAMPLB. Required the d^;rees, &c eerresponding to 7h. 6m. 4Bb. of time. 

Th. em. 48s. 

60 

4 ) 426m. 48s. 
106» 42^ 



SXPLANATION OF THB TABLES. IX. 

TABLE XX. 

Forjlnding the Distance of terrestrial Objects at Sea. 

When the eye is elevated above the surface of the adjacent land or water^ we 
not only see the surrounding objects more distinctly, but also see those which 
are more remote the higher we advance. Now, although the irregularity of the 
surfsice of the land will not admit of any one rule that will give the distance to 
which objects may be seen at different elevations, yet at sea, where the curva- 
ture of the water is uniform, those distances may be easilv computed by means 
of this table, in which the distances are exhibited in nautical miles and decimal 
parts, answering to the height of the eye, or that of the givbn remote object, 
allowance having been made for terrestrial refraction. 

ExAMPLB. Being at the mast head looking out for land, and elevated 130 
feet above the surface of the sea, I discovered the top of a light-house in the 
horizon, whose height above the level of the sea is known to be 300 feet : 
required my distance from the light-house. 

In the table oppodte 130 feet is 13. 1 miles. 

Ditto 300 feet is 19. 9 

Slim g^ves the distance of the ship from the light-house 33. 

TABLE XXI. 

For reducing the Sun's Declination to Nooti at any given Meridian, and to any 

Time at the Meridian, of Greenwich, 

This table contains the corrections to be applied to the sun's declination as 
given in the Nautical Almanac, which is computed for apparent or mean noon 
at Greenwich, when it is required for noon at any other meridian, or to any 
given time at the meridian of Greenwich : it is to be entered with the declina- 
tion for noon of the ^ven day, as found in Page I. or II. of the Nautical 
Almanac, at the top, and the longitude of the place, or time at Greenwich, in the 
side columns ; corresponding to these will be found the minutes and seconds to 
be applied to the above dedination, by addition or subtraction, as directed at 
the head of the table ; that is, when the declination is increasing, the correction 
is to be added in west longitude, but to be subtracted in east longitude, or 
to be added for Greenwich time ; but when the declination is decreasing, the 
correction is to be subtracted in west longitude, but to be added in east longitude, 
or to be subtracted for Greenwich time. 

When the declination and longitude, or time at Greenwich, are not nearly 
found in the table, proportional parts may be used. 

When the given time at the meridian of Greenwich exceeds 12 hours, the 
correction must be taken out at twice, as in Example III. 

It must be observed, that this table is subject to an error of a few seconds, 
from the sun's unequal motion in the ecliptic ; but it is nevertheless in general 
sufficiently exact for observations taken at sea.* 

Example I. Required the sun's declination at apparent noon on Sept. 19th, 
1836, in longitude 106° 16^ West. 

Sun's dec. at apparent noon, by Paf^ I. N. A. (decreasing)... 1° 4(y 15" N. 
Correction for longitude 105° 15' W. — 6 51 

Sun's declination when passing the meridian of the g^ven place 1 33 24 N. 

* When the sun's declination or right ascension is required to the nearest second, the 
proportional part of the daily variation may be readily found by logarithms. See Explana- 
tiom and Use of Table XXXIII. 

* B 
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Example II. Required the son's declination on Jnne 2d, 1835, at 4h. 24m. 
apparent time at Greenwich. 

Sun*sdeo. June2,atapp.noon,byPageI.N.A.(increaaiiig) 22^ Bf 18^' N. 
Correction for 4h. 20in. apparent time -^ I 3A 

Sun*s declination at Greenwich time 22 9 52 N. 

Example III. Req^uired the sun's dedination, Oct. 17th^ 1835, at I5h. 36m. 
mean time at Greenwich. 

Sun*8 declination Oct. 17, at mean noon, by Page IL of the\ go c/ Koft c 

Nautical Almanac (increasing) I « dO 5. 

Correction for 12 hours + IC 68" I • u le 

Ditto for 3h. 36m + 3 17/ +" ** 

Sun^s declination at Greenwich time..... 9 20 US. 

It will sometimes happen, when the sun is near the Equinoxes, that the cor^- 
rection ibr longitude, or Greenwich time, will exceed the declination ; in this 
case, if the correction be subtractive, the declination is be taken from it, and the 
remainder will be the reduced declination, of a contrary name to that taken 
from the almanac. 

Example IV. What wiU be the sun's declination on September 23d, 1835, 
at 13h. 48m. mean time at Greenwich. 

Sun*8 declination, September 23d, at mean noon, by Page IL ) m g^ ani v 

of the Nautical Almanac (decreasing) j ^ w w «. 

Correction for 12 hours — 11' 46" I «o oa 

Ditto for Ih. 48m. - 1 46 | "" ^^ ^^ 

San*8 declination at Greenwich time 6 52 S. 

TABLE XXII. 

For reducing the Sun's right Ascension to any Time at the Meridian 

of Greenmich. 

By this table the sun's right ascension, taken out for noon of the given day^ 
from Page I. or II. of the Nautical Almanac, according as the given time is 
apparent or mean, may be reduced to any given time at the meridian of Green« 
wich. It is to be entered with the right ascension at the top, and the Greenwich 
time in one of the side columns ; the correction correspondmg to the time being 
always added to the right ascension at the preceding noon : uie sum will be the 
sun's right ascension at Greenwich time. 

Example I. Required the sun's right ascension. May 9th, 1835, at 5h. 36m. 
apparent time at Greenwich. 

Sun*s right ascen. May 2, at app. noon, by Page I. of the N. A. 3h. 2m. 83s. 
Correction for 5h.36m.. 4* ^^ 

Sun*s right ascension at Greenwich time 3 3 27 

Example II. What will be the sun's right ascension on October 10th, 1835^ 
at lOh. 5(hn. mean time at Greenwich ? 

Sun's right ascen. Oct. 10, at mean noon, by Page ILof the N. A. 13h. Om. 40s. 
Correction for lOh. 50m + 1 39 

Sun's right ascension at Greenwich time 13 2 19 



EXPLANATION OF THE TABLES. XI. 

Example III. Required the sun's right ascension on Julj 13th; 1835^ at 
14h. 10m. mean time at Oreenwich. 

San*8 right ascension, July 13th, at mean noon, by Page II. I m^ ^ ga. 

of the Nautical Almanac j 

Correction for 12 hours -j- 2m. Is. I j_ a o« 

Ditto 2h. 10m + 22 j -h » ara 

Sun*8 right ascension at Greenwich time 7 30 15 

TABLE XXIII. 

Logarithmic Sines, Tangents, and Secants, 4*c. to every Point and Quarter^Point 

of the Compels. 

This table is useful when the logarithmic sine^ tangent^ or secant of a ship's 
course is required to points, or quarter-points, of the compass : it is to be entered 
with the points in the left side column, when they do not exceed 4, and the 
names at the top ; but when they are above that quantity, the points are to 
be taken from tne right side column, and the names from the bottom. 

EXAMPLES. 

The log. sine of 8 points is 9. 744739 

The log. tangent of 6 points is 10.382776 

TABLE XXIV. 

Logarithms of Numbers. 

This table contains the decimal parts of the logarithms of numbers to six 
places of figures ; but as in most of the calculations which occur in navigation, 
five places are sufficient, it must be observed, that when the sixth figure is 
omitted, if it be 5 or above, the preceding or fifth is to be increased by 1 ; 
thus the logarithm . 966986, when taken out to five places only, will be .96699. 

A logariuim consists of two parts, which are separated by a point ; that on 
the left hand of the point is called the index ; the figures on the right hand are 
the decimal part ; and as it is the latter only that is inserted in the table, the 
index must be supplied according to the following rules : — 

The index of a logarithm is always one less than the number of figures in the 
whole number: hence the index of 125 is 2, being one less than the number of 
figures contained in 125; also 2 is the index of 162.5; for although here are 
four figures, yet only three of them belong to the whole number, the . 5 being 
a decimal figure. If the natural number consist of decimal fibres only, the 
index is 9 lessened by the number of ciphers before the first aecimal figure : 
thus the index of . 0051 is 7> being 9 lessened by 2, the number of ciphers 
before the first decimal figure ; the index of . 00025 is 6, because there are 
three ciphers before the first decimal figure. 

To find the Logarithm of a natural Number. 

If the number consist of one or two figures only. Enter the first page of the 
table, and in one of the columns marked No. look for the given number; 
opposite to this, in the column marked Log., will be found the logarithm required, 
to which prefix the index according to the above directions: thus the logarithm 
of 56 is found to be 1. 748188, the logarithm of 94 is 1. 973128, and of .0025 
is 7. 397940. 

* B 2 
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If the number consist of three Jigures. Find the given number in the left- 
hand column of the table, and opposite, in the column marked at the top or 
bottom, will be the logarithm required, to which prefix the index as before : 
thus the log. of 295 is 2. 469822, of 1. 76 is 0. 245513, and of . 0542 is 8. 733999. 

When the number consists of four Jigures, Look for the first three figures in 
the left side column (without attending to the decimal point, if there be any), 
and opposite to these, in the column marked with the fourth fiffure at the top or 
bottom, is the logarithm required : thus the logarithm of 124o is 3. 095518, of 
17. 95 is 1. 254064, and of .2678 is 9. 427811. 

If the number consist of Jive or more ^figures. Find the logarithm of the firat 
four figures, as before directed ; then mmtiply the number ^ound opposite in 
the right-hand column under diff^. (which is the difierence between two adjacent 
logarithms) by the remaining figures; point off from the product as many 
figures from the right as the muUiplier consists of, and those remaining being 
added to the logarithm of the first iour figures, the sum will be the loearithm 
required, to which prefix the index. If the figures pointed off to the rignt hand 
exceed a half, the unit figure of the remainder is to be increased by one.^- 
Example. Required the logarithm of 25047- First look in the left side column 
for 250 ; opposite to this, in the column with 4 at the top, is the logarithm 
398634, and in the riffht side column the diff. 173 ; this multiplied by 7> the 
fifth figure, gives 1211 ; from which cut off the last figure, and the remainder 
121 added to 398634 will give, with the index prefixed, 4. 398755, the logarithm 
required. In this manner the logarithm of 598765 nidU be found 5. 777256. 

Tojind the natural Number corresponding to a given Logarithm, 

If the number be required only to four Jigures. Look in the table for the 
logarithm nearest to that given, opposite to which will be found the first three 
figures in the left side column, and the fourth figure at the top or bottom ; the 
decimal point is then to be placed so that the whole number may contain one 
fgure more than that expressed by the index* Suppose, for example, the natural 
number corresponding to the logarithm 2. 326929 be required: the nearest 
logacrithm to this is 326950, opposite to which is 212 in the left column, and 
3 at the top, which, placed after the first three figures, and the decimal point 
fixed according to the index, will give 212. 3, the natural number required. 

If the number be required to Jive or more Jigures, Find the logarithm next 
less to the given one, which will give the first four figures ; then take the 
difference between that and the given logarithm, to which annex as many 
ciphers as there are figures wanted above four ; divide this by the difference 
found opposite the nearest less logarithm, and the quotient will be the remain - 
ingfigures required. 

For example — ^To find the natural number corresponding to the logarithm 
4.478309 to fLYe figures : the nearest less loearithm is 47827$ answering to the 
number 3008, and the difference between that and the given logarithm is 31 ; 
to this annex a cipher, and divide by the difference 145, the quotient will 
be 2 ; therefore the number required is 30082. In the same way the natural 
number corresponding to the logarithm 5. 497646 to six figures is 314518. 

When the given loearithm consists of only five places of figures, add a cipher 
to the fifth figure, and proceed as before. 

If the number required is to consist altogether of decimal figures, the same 
method must be used to obtain it as shewn above ; only observe that 9 ciphers 
lessened by the value of the index are to be prefixed to the number found. 
Thus the number answering to the logarithm 7.819083 is .006593. 
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To find the Arithmetical Complement of' a Logarithm, 

The arithmetical complement of a logarithm is the number it wants of 
10.000000 or 20.000000; and the easiest way to find it is> be^ning at the 
left handj to subtract every figure from 9^ except the last significant figure, 
which is to be taken from 10 ; but if the index exceed 9, it is to be taken from 
19. Thus the arithmetical complement of 4.478309 is 5.521691, and of 
10. 935547 is 9.064453 : it is frequently used in the Rule of Proportion, and 
trigonometrical calculations, to change subtractions into additions. 

Here follow a few examples to further illustrate the preceding rules. 

Nat. Num. Logarithms. Lofporithms. Nat Num. 

Given 56 to find 1.748188 Given 1.369772 to find 83.43 

1.79 ... 0.252853 2.456366 ... 286.0 

98.76 ... 1.994581 3.567439 ... 3693.5 

596.84 ... 2.775858 9.87654£ ... .75256 

.36875 ... 9.566732 5.1235^2 ... 132911 

156795 ... 5.195333 4.397625 ... 24981.9 

TABLE XXV. 

Logarithmic Sines, Tangents, and Secants, 

This table contains the logarithmic, or, as they are sometimes called, the 
artificial sines, tangents, and secants, to each degree and minute of the quadrant, 
with their complements or co-sines, co-tangents, and co-secants, to six places 
of figures, besides the index ; but it may be observed, as of the last table, that 
five places being generally sufficient in the common practice of navigation, when 
the sixth is omitted, and it is 5 or above, the preceding or fifth figure is to be 
increased by a unit. 

To find the Logarithmic Sine, Co-sine, Sfc. of any given Arc in Degrees 

and Minutes. 

If the given degrees be under 45, they are to be taken from the top, and the 
minutes from the left side column ; opposite to which, in that column with the 
name of the logarithm at top, will be found the required logarithm. But if the 
degrees be more than 45, they will be found at the bottom of the page, and the 
minutes in the right side column ; likewise the name of the logant^ is to be 
taken from the bottom of the page. 

When the given degrees exceed 90, they are to be subtracted from 180 
degrees, and the logarithm of the remainder taken out, as before. Or the 
logarltlunic sine, tangent, &c. of an arc more than 90 is the logarithmic oo-sine, 
co-tangent, &c. of its excess above 90 degress. 

EXAMPLES. 

** * Lqg.to6plaoei. Log. to 5 plaoei. 

Required the log. sine of 36 32 ... 9.774729 ... 9.77473 

co.8ineof. 61 18 ... 9.681443 ... 9.68144 

tangent of 54 17 ... 10.143263 ... 10.14326 

co.tangentof 42 50 ... 10.032877 ... 10.03288 

secant of 19 27 ... 10.025519 ... 10.02552 

co-secantof. 70 33 ... 10.025519 ... 10.02552 

sine of.... 108 36) 

or sine of 71 24 J-... 9.976702 ... 9.97670 

or co-sine of 18 36) 

To find the Arc in Degrees and Minutes nearest corresponding to a given 

ijOgarithmic Sine, Co-sine, Sfc* 

Look in the column marked at the top or bottom with the name of the given 
lofi^arithm, and, when the nearest to it is found, the corresponding degrees and 
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minutes will be those required ; observing that, when the name is at tlie t<^ of 
the column, the d^;ree8 are to be taken mm the top, and the minutes from the 
left side column ; but if the name be at the bottom, the corresponding degrees 
will be there likewise, and the minutes in the right side caI'itwti. 

Examples. Required the arcs in degrees and minutes corresponding to the 

Log.ime 9.2S5390 ... liP Zf 

Co.«ne 9.628461 ... 70 16 

Tangent 9.70156 ... 26 42 

Secant 10.26413 ... 66 9 

The arcs to loffsrithmic sines, &c. taken out to d^ees and minutes only, are 
in g«iaral sufficiently accurate; but in some of the more rigid astronomical 
calculations, such as clearing the distance in lunar observations, rating chrono- 
meters, &C. it is frequently necessary to take them out to the nearest second : 
when this is the case, they are to be found in the following manner. 

To find the Logarithmic Sine, Tangent, Secant, 4*c. answering to an Arc 
of any given Number of DegreeM, Minutes, and Secams. 

Find the Icff. sine, &c. answering to the given d^prees and minutes, as above, 
and take out from tiie proper column the difference of the adjacent logarithms 
to 100 seconds (markea at the top Diffl or D.) ; multiply this difference by the 
given seconds, and point off the two right-hfmd figures in the product ; then 
those remaining being added to the log. sine, tangent, or secant of the given 
d^rees and minutes, or subtracted from Uie log. co-sine, co-tangent, or co-secant, 
wifl give the logarithm required. 

The differences to the smes and co-sines are set down on the right of their 
respective columns : the differences to the tangents and co-tangents, being the 
same, aro placed between them ; and the differences to the secants and co-secants, 
being the same as those to the co-sines and sines, are to be taken from the 
cdumns corresponding to the latter. 

Example L Requirod the log. sine of 32° 21' 45'^. 

The logarithmic line of 32^ 21' is 9.728427 

The difference corresponding to the \og» sine of the g^ven degrees'! 
and minutes is 332 ; this multipUed by 45 (the number of> 4- ^^^ 
seconds) pointing off two figures, is ) 

Sum is the log* dne required 9. 728576 

Example II. Required the log. co-sine of 7P 40" 25^ 

The logarithmic co-sine of 71° 40' is 9.497682 

The difference corresponding to the log. co-sine of the given I _ 150 
degrees and minutes is 686 ; this, multiplied by 25, gives j 

Remainder is the Iqg. co-sine required 9.497523 

Example IIL Required the log. tangent of 56^42^20^. 

The logarithmic tangent of Ji^P 42' is 10. 182516 

The corresponding difference 459, multiplied by 20, gives H~ ^ 

Sum gives the log. tangent required 10. 182608 

Example IV. Required the log. co-secant of 65^ 18' 23''. 

The logarithmic co-secant of 65° 18' is 10.041671 

The difference corresponding to the sine of the given degrees and l ^ o« 
minutes is 97, which, multiplied by 23, gives j 

Remainder is the log. co-secant required.... 10. 041649 
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The logaxitlimic sines and tangents varying by great difFerences near tHe 
b^;inning and end of the quadrant, it has been thooght proper, for the sake of 
accuracy, to give them for the first and second degrees to every 10 seconds, with 
their differences between the columns of sines and tangents : when, therefore, 
the log. sine or tangent of an arc less than 2 degrees be required to the nearest 
second, it is to be taken out to the next less tenth second, and the opposite 
difference multiplied by the unit seconds ; then the product, cutting off one 
figure to the rignt, is to be added as before. As the sine and tangent of an arc 
is the co-sine and co-tangent of the complement of that arc, the latter may be 
found when above 88 degrees in a similar way, taking the degrees from the 
bottom, and the minutes and nearest less tenth second from the right side column, 
and observing to subtract the proportional part. 

Example V. Required the log sine of P 14^ 4Sf\ 

The logarithmic dne of I'' 14' 40" is ^ 8.336819 

The oorrespondiiig cUff. 968, multiplied by 3, gives -f 290 

Stun is the log. sine required 8.337109 

ExAMPLB VI. Required the log. co-sine of 89° 21^ 25^^ 

The logarithmic co-sine of 89° 21' 20" is 8.051054 

The corresponding diff. 1876, multiplied by 5, gives — 938 

Remainder is the log. co-sine required 8. 050116 

To find the Degrees, Minutes, and Seconds of an Arc, answering to a given 

Logarithmic Sine, Co-sine, Sfc, 

Find the logarithm next less to the given one, if it be a sine, tangent, or 
secant, or next greater, if a co-sine, co-tangent, or co-secant, and note the corre- 
sponding degrees and minutes; then take the difference between the logarithm 
thus found and the given one, to which add two ciphers, and divide that number 
by the difference of 10(y^: the quotient will be the seconds to be annexed to the 
degrees and minutes before found. 

ExAMFLB I Required the degrees, minutes, and seconds corresponding to 
the log. sine 9. 695476. 

The log. sine next less to that given is 9. 695450, answering to 29^ 44^ ; the 
difference between this logarithm and the given one is 26, which^ with two 
ciphers added, makes 26w, and this dividS by 368, the difference to I0(y\ 

SLves the quotient 7^^ to be annexed to 29° 44^ : hence 29° 44'' 7^^ are the required 
egrees, minutes, and seconds. 

Example II. Required the degrees, minutes, and seconds answering to the 
log. co-sine 9. 566797* 

The log. co-sine next greater to that given is 9. 566951, to which answers 
68^21'; Uie difference between this logarithm and the given one is 154, which, 
with two ciphers added, makes 15400 ; this divided by 531, the difference to 
100"^, gives the quotient 29'' to be annexed to 68^21': hence 68° 21' 29" are 
the required degrees, minutes, and seconds. 

But if the h^Eoithm next less or greater than the given one should be found 
in the first six pages of the table, it will point out the degrees, minutes, and 
nearest less tenth second ; then, to find the unit seconds, annex but one cipher 
to the difference found as before, and divide by the difference in the column 
marked Diff. 



ZVl. EXPLANATION OF THE TABLES. 

Example. Required tlie degrees^ minutes, and seconds answering to the log. 
sine 8. 421604. 

Here the next less logarithm is 8. 421123, answering to 1° 3(y 4Sy^ : now the 
difference between this log. and the given one, with one cipher annexed, is 
4810, which, divided by the difference 708, gives ^* ; hence P 30' 40^^ are the 
d^ees, &C. required. 

TABLE XXVI. 

Natural Sines, 

In this table the natural sines are exhibited to every decree and minute of 
the quadrant, and arranged so that the degrees corresponmng to the sines are 
to be taken from the top^ of the page, with their minutes u the Teit side columns ; 
and the d^rees answering to tne co-sines, from the bottom, with their minutes 
in the right side columns : moreover, as they are given to six places of figures, 
the same rule with respect to the fifth figure must be observed when five only- 
are required, as mentioned in the explanation of the two preceding tables. 

The natural sine or co-sine of any number of degrees, &c more than 90, is 
the same as the natural sine or co-sine of its supplement, found by subtracting 
them from 180^; or the natural sine or co-sine of an arc greater than 90^, is 
the natural co-sine or sine of its excess above 90^. 

To find the Natural Sine or Co-sine of a given Arc to any Number of Degrees, 

Minutes, and Seconds; 

Or, to find the Degrees, Minutes, and Seconds of an Arc, corresponding to a 

given Natural Sine or Co-sine. 

These are to be found as directed for the logarithmic sines, &c., except that 
the differences to lOO''' are to be taken from the bottom of that column contain- 
ing the given degrees in the former case, or the nearest natural sine or co-sine 
in the latter. 

Example I. Required the natural sine of 32P 2V 45^^, or its supplement 
147^38^16^^. 

The natural sine o{S2°2V is 535090 

The difference at the bottom of the oolomn containing the natural I 
sine of the given degrees and minutes is 409 ; this multiplied by > -f- 184 
45, pointing off two figures in the product, gives ) 

Sum is the natural sine required 535374 

ExAMPLB II. Required the natural co-sine of 71° 40^ 25^ or 108° 19' 35^'. 

The natural co-sine of 7P 40^ is 314545 

The difference 460, multiplied by 25, pointing off two figures, gives — 115 

Remainder is the natural co-sine required 314430 

ExAMPLB IIL Required the degrees, minutes, and seconds answering to the 
natural sine 495994. 

The natural sine next less to that given is 4959164, answering to 2dP 44' ; the 
difference between this natural sine and the given one is 30, to which two 
ciphers being added, and that divided by 422, the difference at the bottom of 
the column, gives the quotient 7'' to be annexed to 29° 44' : hence 29° 44' T'» 
or its supplement 150^ 15' 53^', are the degrees, &c. required. 
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Example IV. Required tHe degrees^ minntes^ and seconds answering to the 
natural co-sine 368805. 

The natural co-sine next greater to that given is 368936^ to which answer 
68° 21^ ; the difference between this natural sine and the given one is 131, to 
which two ciphers being added^ and that divided by 451, the difference found 
at the bottom of the cohunn, gives the quotient 29^^ Hence 68P 21^ ^*y ot its 
supplem^it 11P38^31^^ are the d^ees, &c. required. 

TABLES XXVII. XXVIII. XXIX. 

Logarithmic Solar Tables, 

These tables are calculated expressly for the purpose of finding the latitude 
by two altitudes of the sun and the elapsed time ; but the last is applied to 
several other problems in nautical astronotny. 

These tables are to be entered with the hour at the top of the page, the 
minutes in the left-hand column, and nearest less fifth second at the top of the 
respective columns. The proportional parts for the remaining seconds are to be 
taken from the right-hand marginal columns, from those opposite to the 
logarithms taken from the body of the table : hence the time answering to the 
given logarithm, and the contnirv> may be readily found to the nearest second, 
as will appear obvious by the following examples. 

Example I. Required the logarithm answering to the half-elapsed time 
Ih. 29m. 20s. 

In Table XXVII., and in the page with 1 hour at the top, opposite 29 
minutes, and in the column marked with 20^ at the top, will be found 0. 42022, 
the logarithm required. 

Example II. Required the log. half-elapsed time answering to Ih. 17m. 28s. 

The log. half-elapsed time (Table XXVIL) answering to Ih. 17m. 26s. is 0. 47964 
Proportional part for the remaining Ss^ sobtractive, because the loga- 1 __ am 
rithms are decreasing j 

The log. half-elapsed time corresponding to Ih. 17m. 28s. 0.47937 

Example III. Required the time answering to th^ log. middle time 4.92784. 

Log. middle time next less (Table XXVIII.) corresponding tol ^ astiRK 

Ih. 40m. lOs. is J "^'^^'^ 

Given log. middle time 4. 92784 

Difference ••..... 19 

In the column of proportional parts opposite the nearest less log., the number 
20 being the nearest to 19, the above differenoe, gives 3s. : hence the middle 
time required is Ih. 40m. 13s. 

ExAMPLB IV. Required the log. rising of 2h. 55m. 436. 

The log. rising of 2h. 55m. 40s. (Table XXIX.) is 4. 44662 

The proportional part for 3 seconds, found in the right-hand column ) • oo 
nearly opposite Uie above log. is • j *■ 

Hence the log. rising of 2h. 55m. 438 4.44685 

* c 
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ExAMPLB V. Required. the time corresponding to the log. rising 4 73494. 

The given log. rising is 4. 73494 

The log. rising next less, corresponding to 4h. lim. ISs., is ...••• 4. 73488 

Difference 6 

In the right-hand column, opposite the ahove log.> the nearest proportional 
part is 5, which ffives 1 second : this added to 4h. 11m. 15s., the time answering 
to the next less hg,, gives 4h. 11m. 16s., the time required. 

It is necessary to notice, that the indices in these tahles sometimes change in 
the columns where they could not be inserted, for want of room ; this may, how- 
ever, easily be known by observing that the first figure of the decimal part of the 
logarithms change from 9 to ; for instance, the log. rising of Oh. 32m. 25s. is 
2. 99942, but that of Oh. 32m. 308. is 3. 00164. This change of the indices is 
also pointed out by both indices being shewn as a fraction in the left side 
column of the loganthms, as, in this instance, by |. 

Example VI. Required the log. rising of Ih. 43m. 24s 

The log. rising of Ih. 43m. 20s. is 3. 99972 

The proportional part for 4 seconds, found in the right-hand column \ . . * 
nearly opposite the above log., is.. j ' 

Henoe the log. rising of Ih, 43m. 24s. is 4.00028 

In these tables, the logarithms for the first ten minutes of time varying by 
great difierences, the proportional parts for the intermediate seconds could not be 
inserted : they must, uierefore, if required, be found by the Rule of Proportion. 

TABLE XXX. 

Correction of the Moon's apparent Altitude* 

This table, which is placed on left-hand pages, contains the correction to 
be added to the moon's apparent altitude in order to obtain the true, being the 
parallax in altitude lessened by refraction, the former of which makes the moon 
appear lower, and the latter higher, than her true place : this correction is like- 
wise used in reducing the moon's apparent distance £rom the sun, a star, or 
planet, to the true. The table is to be entered with the moon's apparent 
altitude to the nearest less tenth minute in the left side column, and the 
minutes of horizontal parallax at the top ; the parts for the unit minutes of 
altitude may be found at the bottom of the first page, but are to be taken from 
the right-hand columns of the other pages, observing that when the altitude is 
less than 10 degrees, to take the parts out with the nearest less tenth minute 
of altitude «t the side, and the unit minutes at the top. The parts answering 
to seconds of parallax are to be taken from the right-hand part of the table, 
entitled at the top '' Add for Sec. of Par.", in that compartment where the first 
correction was taken, opposite the nearest less tenth second, and under the unit 
seconds. These parts are both additive. 

Example I. Required the correction corresponding to the moon's apparent 
altitude 33P 44', ana horizontid parallax 5G^ oT'> 

Correction for moon*s altitude d3P 4(y, and horizontal parallax 56' . ... 45 1 " 

Parts for 4' of moon's altitude • + 8 

Ditto for 57" of horizontal parallax + ^^ 

Moon*s correction required 45 57 
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Example II. Let tHe moon's apparent altitude be 8°36^> and horizontal 
parallax 53^ 4(K^ ; required the corresponding correction. 

Correction for moon's altitude 8® Wy and horizontal parallax 59^ 46^ 1 /'^ 

Parts for & of moon's altitude + 3 

Ditto for 4(y of horizontal parallax + 40 

Moon's correction required • ...••.•..........•.. 47 



Example III. Required the moon's correction answering to the apparent 
altitude 64° 20'> and horizontal parallax 61' 16^^. 

Correction for moon's altitude 64° 20^, and horizontal parallax 61' ... 25' 48^' 

Parts for (K of moon*8 altitude + 10 

Ditto for 16" of horizontal parallax -f ^ 

Moon's correction required r. • • •••.... 26 5 

The correction of the moon's apparent altitude may be found independent of 
this table^ by adding together the log. secant of the a;raarent altitude (rejecting 
10 in the index) and the proportional logarithm (X^XIV.) of the horizontal 
parallax ; the sum of these will be the proportional Ic^arithm of the parallax in 
altitude^ from which subtract the refraction (taken from Table IV.) answering 
to the apparent altitude, and the remainder will be the moon's correction. ^ 

The first example will be thus worked :^ 

Moon's apparent altitude 33^ 44' Secant 0.0801 

Moon's horizontal parallax 5& 57" Prop. Log^. 0.4998 

Moon's parallax in altitude if 22" Prop. Log. 0.5799 

Refraction (Table IV.) 1 25 



Moon's correction 45 57 



TABLE XXX.* 

Auxiliary Arcs, 

This Table of Auxiliary Arcs is employed in finding the true distance by 
Method I. ; and as it is arranged similar to Tal^e XXa., it is placed on the 
right-hand pages^ opposite to the same arguments as in that table. 

The arcs are to be taken out with the moon's apparent altitude to the next 
less tenth minute in the left side column^ opposite to which^ in the column with 
the minutes of the moon's horizontal parallax at the top, will be found a corre- 
sponding arc in minutes and seconds^ to which always prefix 60^ ; the parts for 
tne unit minutes of the moon's apparent altitude are found at the bottom of the 
page^ and for the seconds of parallax in the right-hand part of the table> similar 
to those in Table XXX. A correction for the sun or star's altitude is to be 
taken from the marjginal column on the right hand ; but when the distance 
of the moon from a pSinet is observed^ the correction is to be taken from Table L. 
All these corrections are additive. 

Example L Required the auxiliary arc corresponding to the moon's apparent 
altitude 33P 44'^ the moon's horizontal parallax 56' 57^^ and the sun's apparent 
altitude 10^. 

Arc corresponding to alt 33^40^, and horizontal parallax 56^...... 60° 16' 59" 

Parts for 4' of moon*8 altitude.... ,», -^ ,2 

Ditto for 57" of horizontal parallax -f- 19 

Ditto for sun's apparent altitude 10^ '. -j- 2 

Auxiliary axx; req[uired...4..«...« »•••.•• • 60 17 22 

*C2 
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Example II. Required the auxiliaij arc correspondiiig to the moon's 
apparent altitude 8^ 36^, the moon's horizontal parallax 53^ 40^^, and a star's 
apparent altitude 1(P. 

Arc corresponding to moon*8 alt. 8® 3(K, and hor. paraUax Mf ... GOP dt 37" 

Farts for 6' of moon*8 altitude.... ...r ..•.. 4. 8 

Ditto for 4(y' of horizontal parallax 4. 4 

Ditto for star's altitude 10^ 4- 1 

Auxiliary arc required • 60 8 45 

Example III. Required the auxiliary arc corresponding to the moon's 
apparent altitude 48^ 37^ the moon's horizontal parallax 58^32'', a planet's 
apparent altitude 2P> and horizontal parallax 18^^ 

Arc corresponding to moon's alt. 48® 8(y, and hor. parallax 58^... GOP 94' 4" 

Parts for 7' of moon's altitude 4- 3 

Ditto for 32^ of horizontal purallax 4. 14 

Ditto for planet's altitude 31S and hor. parallax 18^' (Table L.)... 4- 4 

Auxiliary arc required 60 94 25 

TABLES XXXI. XXXII. 

lA^ariikmsforJinding the Apparent Time or Horary Angle. 

The logarithms in these tables are intended to facilitate the computation of 
time, deduced from the altitude of a celestial object ; they are arranged in the 
same manner as those in Tables XXVII., XXVIII, and aXIX., and therefore 
their corresponding times are to be found in the same manner as in those tables. 

Example. Required the time corresponding to the logarithm 9. 24864. 

The given logarithm 9. 24864 

The logarithm in the table next less to the above, corresponding tol q aiaKn 
3h. 19m. 10s. is J^».»4»5U 

Difference 14 

In the column of proportional parts opposite the nearest less logarithm, the 
difference 14 gives 2s. ; therefore the time corresponding to the given logarithm 
is 3h. 19m. 12s. 

TABLE XXXIII. 

Logarithms for Jinding the Correction to reduce the Sun's Declination, Right 
Ascension, Sfc, to any Time under the Meridian of Greenwich, 

By this table the proportional part of the daily change of the sun's declina- 
tion, right ascension, or any other elements that are given in the Nautical 
Almanac, for intervals of 24 hours, may be found to the nearest second. The 
numbers at the head of the columns may be considered either as hours, d^ees, 
or minutes, and those in the side columns must be taken as minutes or seconds 
accordingly. 

To find the proportional part corresponding to any given time at Grreenwich, 
add together the h^. of the daily variation and of the Greenwich time ; their 
sum \nll be the log. of the proportional part of the change in 24 hours, to be 
taken in the same manner as the daily change is found : this proportional part 
added to, or subtracted from, the decimation, &c. at the precedms noon, accord- 
ing as it is increasing or decreasing, the result will be the decimation^ &c. at 
the given Greenwich time. 
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Example I. Required tHe sun's dedination and right asoensioD on Oct. 17» 
1835, at 15h. 36m. mean time at Greenwich. 

Son's dedixiation, Oct. 17, by Page IL of Naut Aim. V* 5' 56" S. 
Ditto Oct. 18, by ditto 9 27 66 S. 

Daily vaijation or change in 84 boon (increaung) 32 hog, 0378 

Greenwich mean time 15h.86m. Log. 1871 

Variation or change in 15h. 36m. +<^ 14' 18^' Log. 2249 

San*8 declination, Oct. 17, by Page II. of Naut. Ahn. 9 5 56 S. 

Ditto St Greenwich mean time 9 20 14 S. 



San*8 right ascension, Oct. 17» by Page II. of Naut. AL 13h. 26m. 378. 

Ditto, Oct. 18, by ditto 13 30 22 

Daily yariation or change in 24 hoars (increasing) ... 3 45 ...Log. 8062 

Greenwich mean time ••. 15h. 36m. ...Log. 1871 

Variation or change in 15h.36m -{-h. 2m. 26s....Log. 993S 

Son's right ascension, Oct 17, by Page II. of Naut. Al. 13 26 37 

Ditto at Greenwich mean time 13 29 8 



Example II. Required the right ascension and declination of the PLmet 
Venus, on March 31, 1835^ at llh. 48m. mean time at Grreenwich. 

Venus's right asoen. March 31, by Page 281, Naut. Al. 21h. 50m. 53s. 
Ditto (March 32) April], by ditto 21 55 18 

Daily variation or change in 24 hoars (Sncreasing) 4 25 ...Log. 7351 

Greenwich mean time .••..... llh. 48m« ...Log. 3083 

Variation or change in llh. 48m. +h* 2m. lOs. Log. 1. 0434 

Venos's right ascen. March 31, by Page 281, Naut. Al. 21 50 53 

Ditto at Greenwidi mean time 21 53 8 



Venos's dedination, March 31, by Page 281, Naut AL 12° 48^ 50^ S. 
Ditto (March 32) April 1, by ditto 12 30 27 S. 

Daily variation or change in 24 hours (decreasing) ••• 18 23 Log. 1158 

Greenwich mean time llh. 48m Log. 3083 

Variation or change in lib. 48m -® O' 2" Log. 4241 

Venos's declination, March 81, by Page 281, Naot. AL 12 48 50 & 

Ditto at Greenwich mean time 12 39 48 S. 



TABLE XXXIV. 

Proportional Logarithms. 

These Ic^^thms were first calcukted by Dr. Maskelyne, in order to facilitate 
the operation of finding the time at Grreenwich, by comparing the observed 
distance between the moon and the sun, a star, or a planet^ when reduced to 
the true, with those set down in the Nautical Abnanac, for every third hour of 
Greenwich time ; and are likewise frequently applied in other calculations where 
sexagesimals are concerned. The table is to be entered either with degrees 



imL EXPLANATION OF THE TABLES. 

and minutes, or hoars and minutes, at the top, and seconds in either side 
column. Thus the proportional logarithm of (P 16^ 36'^, or Oh. 15m. 36b. 

is 1. 0621. 

Proportion by logarithms being performed by adding together the arithmetical 
complement of the l(^arithm of the first term * to the losarithm of the second 
and third terms, rejecting 10 from the index ; this table may therefore be 
readily applied in finding Sie fourth term of a proportion in sexagesimals ; as 
we shall shew in the following examples. 

Example I. Suppose the sun's altitude to decrease 51^ in IGnu Sds. of time> 
how much will it decrease in 8m. 6b. ? 

As 16m. 838 Prop. Log. (Arith. Comp.) 8. 9591 

Isto Sm. 68 Prop. Log. 1.3468 

So is OP 51' Prop. Log. 5477 

To decrease of alt. 95' 13".,.Prop. Log 8536 

Example II. Let the altitude of the moon's upper limb, observed at 
3h.28m.44fl.be20P3', andaOP45' when taken at 3L 38dl SOs. ; required ito 
altitude at 3h. 33m. 47s. 

h. m. s. h. m. 8. ° ' 

Time at first alt... 8 28 44 Tfane at first alt. 3 28 44 first alt. ... 20 3 
Time at second alt. 3 38 20 Time at req. alt. 8 33 47 Second alt.« 20 45 



DiiF^ 9 36 DiiF. 5 8 Diff.... 42 



As 9m. d68..........Prqp. Log. (Arith. Comp.) 8.7270 

Is to 5m. 3s. Prop. Log. 1.5520 

So is 42^ 0" Prop. Log 6320 

To increase of alt. +22^ et* Prqp.Log. 9110 

First obserred alt. 20 3 



20 25 6 Altitude of moon*s upper limb at 3h. 33m. 47b. 

TABLE XXXV. 

To correct the apparent Distance. 

This table contains a correction applied in reducing the apparent to the true 
distance by the approximate methods. It is to be entered with the distance at 
the top or bottom, and the moon's correction in altitude and in distance (or 
second correction) alternately, in the left side column; the difference between the 
numbers of seconds thus taken out, is to be added to the corrected distance when 
less than 9(P, or subtracted when aboye. 

Example. Required the correction corresponding to the distance 7(P, the 
moon's correction m altitude 36^, and the moon's correction in distance 13''. 

In the column with 7QP at the top, and opposite 36^ in the side column, is 
found 4^^ ; again, in the same column, opposite 13^ in the side column, stands 1^^; 
the difference of these two numbers of seconds, viz. 3^^ is to be added to the 
corrected distance, because it is less than 9(P. 

This table is somewhat altered from the orimial when the distance is above 
9(P (the seconds being the complement to 20 of those formerly giyen), in order 
to adapt it to an easy and gencoral method of clearing the distance, by Joseph 

* The arithmetical complement of a proportional logarithm is found by subtracting it from 
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de Mendoza Rios^ F. R. S. When hia method is nsed^ the seconds are to 
be taken out with the apparent distance at the top or bottom, and the -moon's 
correction and difference of corrections in the side column. 

TABLE XXXVI. 

Natural Versed and Suversed Sinett 

In this table, which is calculated to radius 1.000000, the d^rees are given 
at the top of the pages from 0^ to 89^, and from 90^ to 180^ at the bottom. To 
each degree there are three columns, marked versed, parts f(Nr **, and suvers. ; 
being abbreviations of natural versed sines, proportional parts for seconds of a 
degree, and supplementary natural versed sines, or suversed sines. In the left 
columns of the pagjes are the minutes of the arcs between 0^ and 89^, beginning 
from the top ; tney also represent seconds in taking out the proportional parts of 
the versed sines. In the right oolmuis of the pages are the minutes tor arcs 
between 90^ and 180°, beginning from the bottom ; and they also represent 
seconds, in taking out proportionid parts for suversed sines.* 

Tojind the Natuffil Versed Sine of a given Arc to the nearest Seconds 

Find the natural versed sine, in the column of versed, corresponding to the 
given decrees and minutes, to which add the parts taken firom the column 
of parts ror ^^, belonging to the given degree, opposite the seconds in the left 
column, and the sum will be the natural versed sme reauired. When the eiven 
arc exceeds 180P, it is to be subtracted firom 360°, and the natural versed sine 
of the remainder will be that required. 

Example I. Required the natural versed sine of 65° 14^ 46^^. 

Under 65^ in column of versed, and opposite 14' in the lefi column, is 581076 

Under 65^ in column of parts for '', and opposite 46^' in the left column, is 203 

Sum is the natural versed sine of 65^ 14' 46^' required 581279 

Example II. Required the natural versed sine of 142° 38^ 39^*^ (or 
217° 2P 2vy 

Above 142^ in column of versed, and opposite 38^ in right column, is ..• 1. 794768 
Above 142^ in column of parts for ", and opposite 39" in Uft column, is 116 

Sum is the natural versed sme of 142° 38' 39^' (or 217'' 21' 21'') required 1. 794884 

Tojiwi the Arc in Jiegrees, Minutes, and Seconds^ corresponding to a given 

Natural Versed Sine* 

In one of the columns of versed find the natural versed BUia.-next less to the 

flven one, and the corresponding degrees and minutes will be those required, 
ubtract this natural versed sine from the given one, and opposite the remainder 
taken in the column of parts for ^^, belonging to the degree already found, will 
be the seconds required in the left column. 

ExAMPLB I. Required the arc in degrees, minutes, and seconds, correspond- 
ing to the natural versed sine 049925. 

She given natural versed sine is 049925 

The nearest less natural versed sine is found under 18°, and opposite l&\ luasua 
in the left column, h&iig f •"4»»4o 

Difference 79 

* This table is arranged similar to one in Mr. Riddle*8 Navigation, where only the last 
five decimal figures are inserted. 
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This difference 7^ being found in tlie column of parts for ^*, under 19^ cor- 
responds to bV in the /^ oolunin ; therefore the arc required is 18^ 1(V51^<. 

Example IL Required the arc to the nearest second corresponding to the 
natural versed sine 1. 790977* 

The given natural versed sine it — ... 1. 790977 

The nearest less natural versed sine is found. above 142^* and opposite ) < ^oaqao 
le' in the »vA* ocdumn, being j 1.7SWWW 

Difference 109 

The difference 110 being found in the colunm of parts for ", above 142^, cor« 
responds to 37^^ in the UJl column : hence the required arc is 142^ \^ ZT'* 

This table is used in dearinff the apparent distance of the moon from the 
fi(un> a star^ or a planet^ by Method I. in this Work, where only the Uuijive 
decimaljigures are taken out; but as the true distance never differs much more 
than a degree from the apparent distance^ the figures omitted can never lead 
to error in discriminating to which degree the true distance belongs. 

Example. Suppose the apparent distance to be about 74Pj and the true 
distance correspohoing to the sum of the last five figures of the natural versed 
sines 15359 be required: 

The given sum of the five last figures of natural versed sines is 15359 

Under 73^» in the odlninn of verMd, and opposite 27' in the k(ft Golunin» is... 15148 

Difference , 211 

The difference 21 in the column of parts for *^, under 73^^ correnmnds to 45^^ 
in the left column ; therefore the true distance would be 72P 27^ 4o^^ 

The same figures would also correspond to the arc 102° 26^ 12^^^; but that 
cannot be the true distance, as it differs so many dw'ees from the apparent 
distance : hence no mistake can arise by employing only the last five figures. 

Tojini the Natural Suversed Sine of a given Arc to the nearest Second. 

Add 1 minute to the eiven arc, and take out the natural suversed sine of 
the degrees and minutes from the proper column ; but the parts for seconds will 
be found opposite the eiven seconos in the right column, and are to be added to 
the natural suversed sme of the degrees and minutes. 

ExAMPi<B I. Required the natural suversed sine of 25^ 19^ 12^<. 

Under 25^ in colmnn of tuven^ and opposite 20^ in kft column, is 1. 908834 

Under 25° in cdlunin of parts for ''^ and opposite 12'' in right column, is 101 

Sum is the natural suversed sine of 25° 19^ 12^' required 1. 903935 

Example IL Required the natural suversed sine of 16^ 18^ 27^^« '^ 

Above 164° in column of tuners^ and opposite 19^ in right column, is 037230 

Above 164° in column of parts for ", iad opposite 27" in right column, is 43 

Sum is the natural suversed sine of 164° 18^27^ required 037278 
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TABLE XXXVII. 

For reducing Sidereal to Mean Solar Time, 

This table is to be entered with the hours^ minutes^ and seconds of 'sidereal 
time^ corresponding to which are the minutes^ seconds^ and hundredths of the 
acceleration of sidereal on mean time> the parts of which being taken out, and 
their sum subtracted from the given sidereal time, will convert the same into 
mean solar time. 

ExAUPLB. Required the mean solar time corresponding to 8h. 25m. 42s. of 
sidereal time. 

8h. of sidereal time gires Im. 18.64s. 

20in 3. 28 

5m. i. 0.82 

408 0.11 

28 0.01 

Aooeleration of sidereal on mean time ... — I 22. 86 
Given sidereal time.... 8h. 25 42. 

Mean solar time required 8 24 19.14 

This table is useful when the time of a celestial object's transit over the 
meridian is noted by a sidereal dock^ and it is required to find the corresponding 
mean time. 

TABLE XXXVIII. 

For reducing mean Solar Time to Sidereal Time. 

The minutes, seconds, and hundredths in the table are to be taken out in the 
same manner as those in the preceding table, and their parts added to the given 
mean time. 

Example. Required the sidereal time corresponding to the interval 
Sh. 42m. 50s. measured in mean solar time. 

2h. of mean solar time give «• Om. 19. 71s. 

40m 6. 57 

2m. 0.83 

608. 0.14 

Given mean solar time 2h. 49 50 

Required sidereal time 2 43 6. 75 

- If double altitudes of a star be taken to determine the latitude, the elapsed 
time, measured by a chronometer or watch, is to be reduced to sidereal time, as 
above; then the computation ^l be the same as that for finding the latitude 
by double altitudes <n the sun. 

TABLE XXXIX. 

Logarithmic Difference^ 

The logarithms ia this table are applied in several methods of reducing the 
apparent to the true distance; They are to be taken out with the given degree 
of the moon's apparent altitude at the top, land the nearest less tenth second of 
fiorizontid parallax in the left side column. The proportional part for the minutes 
of altitude, which is subtractive, is found by multiplying the difference to 100 
minutes, taken out of the right side column opposite the horizoiital parallax, by 

* D 
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the given minutes^ and striking ofF two figures to the right ; that 

the unit seconds of parallax is found at the bottom part of the pa^ cue 

eiven seconds^ and is also subtractive. This logarithm is likemse t ue further 

diminished by a number taken from Taldeft XL. or XLI. corresponding to f 

the sun or starts apparent altitude ; or from Table XLIX. when a planet is ^ 

observed. 

Example I. Required the logarithmic difference corresponding to the moon's 
apparent altitude 65^35^^ the sun's apparent altitude 32^59^^ and the moon's \ 
horizontal parallax 57^ d(K {See Example, p. 272.) ' 



Log. difference to moon'i apparent alt. 65^, and bor. par. 57' W, ii 9. 998617 

The diff. 8d multiplied by W, givet the prop, part — 81 

Proportional part to 0''' of moon^s borisontalpafallaz. 
Correction for tan*i apparent«ltitude88^(Table XL.). 



... - 81 ) 

>...- 11 J 



Logarithmic difference required 9. 998575 

Example II. Required the logarithmic difference corresponding to the 
moon's apparent altitude 26P2^, the star's apparent altitude 48° 1&, and the 
moon's horizontal parallax 5& Z(y\ {See Example> p. 276.) 

Log. difference to moon's apparent alt. 2(Py and hor. par. 69^ Wif\ \m 9. 997956 

The diff. 188 multiplied by 23\ gives the prop, part — 43 1 

Proportional part toO^' o^ moon^ borizontd paraBaz ... -^ > — 48 
Correction for 8tar*s apparent altitude 48° (Table XLL)... — j 

Logarithmic difference requited. .......m.....**.*...^..*. 9.997013 

Example III. Required the logarithmic difference oarreroonduig to the 
moon's apparent altitude T\P 59^^ a planet's i^parent altitude 27° 7^ the moon's 
horizontal parallax bAflV^, and the planet's horizontal parallax 14^^. (See 
Example^ p. 279.) 



Jjog, diff. to moon's apparent alt 71% and moon's bor. par. 54' 10", is 9. 993716 

The diff. 68 multiplied by 59', gives the prop, part — 40 1 

Proportional part to 1" of moon's horiaontal parallax ... -* J > -^ 86 
Corr. for plant's app. alt. 27% and bor. par. 14'' (XLIX.) — 14 J 



Logarithmic difference required 9. 993660 

TABLE XL. XLI. 

To correct the Logarithmic Difference. 

These tflibleS'iM^ intended to ootrect the logaritiimic diflferenbe for ih» aun or 
a star's 'appMrent altivude; ^th which they ave to l>e eateredy and the oorre<i 
apoKiditig nUtiAJei^-subtiiSaOfoB Ibem the kganthmic ^ffevence> a» ahewn above* 

TABLE XLIL 

Amplitudes, 

This table is intended to expedite the method ^f finding the yariation of the 
eompaas by comparing the magnetic with the true amplituSe : the, latter 48 h^e 
taken out by inspection^ being ^ven.in degrcf0$ and minuteaj^and is tQ bo foun4 
ivitk the dedinatian at the tap, Imd the latitude ia th^ left a^e column. M^ro^ 
crer^ when Uie miautea. o£ the ktitude or dedination are nearly 30^ on half a 
degree^ the mean of 'tiie ^plitudes fbtod for the tw<» nearest degve^ will give 
thaampHtude xe^piiredinfiray^ as ahewn in the foUowifllg ^9W^m*: * 



EXPLAMATIOK QF THX TABUU. ZXTIU 

£xAXPUB I. What k the sun's tme wmpStoAe in ktitade 5P 3P N., when 
the dedination is 8^ ? 

True amplitude by Table for latitude 51^ and decUnatUm 9P 19° 47' 

Ditto for latitude 69 and dedination 8 13 4 



II II 



9)25 51 
Sun*i true amplitude required •••.•.«•.•„.•• 19 55 

ExAMFLB II. Required the sun's true amplitade in ktitude 34^ 6^ when the 
dedination is' 18° 32'. 

> 

Trueamplitude by Table for latitude 34° and declination 18° 2l° 53' 

Ditto for latitude 34 a^dd«Q|il|f||i«ll 19 f3 7 



9)45 
Sun^ tnu amplitude required 99 30 

ExAMPhtt III. On what points of the horison does the sun rise and set in 
latitude 5T 30^ N., when his dedination is 18P 88^ 8. ? 

Sun*8 true amplitude for latitude 57° and declination 18° m..., 34° 34' 

Ditto for latitude 57 and dedination 19 36 43 

Ditto for latitude 58 and dedination 18 35 40 

Ditto lor latitude 68 and decUoation 19 87 64 

4)144 51 

Sun*8 true amplitude required • 36 13 

Hence the sun rises E.36° 13' &, or 8. E. } E., and sets W.86° IB' S,« or 8. W. | W. 

In the same manner the true amplitude of the mpon^ phwets, or stars may 
be found when their dedination and the latitude are given. 

TABLE XLIII. 

Semdiumal and Seminoctumat Archeg» 
Forjinding the Time qfthe Rising and Setting ^ a Celestial Object. 

This table exhibits half the time that a celestial object continues above the 
horizon when the declination and latitude are of the same name : or below^ when 
thev are of contrary names ; usually called its semidiurnal tmd seminoctumal 
arcnes, from whence -the apparent time of its rising and setting may be com- 
puted. These are to be taken out with the latitude in either si£ column^ and 
the declination at the top ; then the angle of meeting will point out the arch 
required^ whicb^ if the oDJect be the snn, will be the i^ipaient time of its setting, 
when the latitada and declination are of the same name, or of its rising, when 
they are of contrary names ; and this subtracted ham 12 hours^ will give the 
apparent time of the sun's rising in the former case, and of its settine in the 
latter : double the time of his rising will be the length of th^ nighty aaa double 
the time of his setting, the length of the day. 

Example. Required the apparent time of the sun's risW and setting, \vith 
the length of the day and nisht, in latitude 5P 3P N., when the decimation 
i82(PN. 

»D2 



• •• 
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The time anawering to latitude 5P and declination 20^ is •• •••• 7h.47in. 

Ditto to latitude 59 and dedination 20 is 7 51 

2)15 38 

App* time of the Bim*8 setting, becaoM lat. and dedin. are both North 7 49 

12 

Apparent time of the wanH rising ••• , 4 11 

DoaUe the rising gives the length of the night in apparent time. 8 22 

Doable the setting gires the length of the day in ditto 15 38 

To find the apparent time of a star's rising and setting, subtract the sun's 
right ascension trom the star's right ascension (increasing uie star's riffht ascen- 
sion by 24 hours, if it be less than the sun's), and the remainder will be the 
approximate time of the. star's passing the meridian*; then the latitude and 
declination found in the table, mil give the time the star takes in ascending 
from the horizon to the meridian, and descending from the meridian to the 
horizon, when they are of the same name : therefore, if these hours and minutes 
be subtracted from the time of its passage over the meridian, the remainder will 
be the apparent time of its rising ; an^ if added, the sum will be the time of 
its setting. 

But when the latitude and declination are of contrary names, the time found 
as above will be half the star's continuance under the horizon ; consequently it 
is to be subtracted from 12 hours, to give half the time of its continuance above 
the horizon ; with which proceed as before, 

ExAMPLB 1. At what apparent time does the Star Arcturus rise and set on 
June Ist, in latitude 51° ]North ? 

Star's right ascension by Table XIII. 14h. 8m. 

Sun's right ascension, June Ist, by Table XIV 4 35 

Approximate time of the star's passing the meridian 9 38 

Time answering to latitude 51^ N., and star's declination 20^ N., is 7 47 

Remainder gives the time of the star's rising 1 46 

Sam gives the time of the star's setting 17 20 P. M. 

Or... 5 20 A. M. 

Example II. At what apparent time does the Star R^^us rise and set on 
May 10th, in latitude 33^ Scwth ? 

Star's right ascension by Table XIII ^.•.. ..••• lOh. Om. 

Sun's right ascension. May lOth, by Table XIV. 3 8 

Approidmate time of the star's passing the meridian ' 6 52 

Time answering to latitude 83^ S., and star's declination 13^ N., is I j. ois 
6h. 34m., which subtracted from 12 hours, is j- Zb 

Remainder gives the time of the star's rising 1 26 

Sum gives the time of the star's setting 12 18 P. lU. 

Or... 18 A. M. 

* The time of 60 of the principal stars passing the meridian throughout the year will be 
found in Table XLIV. ^ ' . 
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Note. — If the time of the sun or a star's rising or setting be required in 
mean time^ the equation of time taken from the Nautical Ahnanae> must be 
applied to the apparent time^ found as in the preceding Examples. 

After the same manner, the mean time of the rising and setting of the planets 
may bie computed, observing to take out their declination and passage over the 
meridian from pages 267 to 358 of the Nautical Almanac for 1835. 

To find the time of the rising and setting of the moon, the time of her passage 
over the meridian of Greenwich in mean time is to be taken from Page I v. 
of the month in the Nautical Almanac, to which the minutes from Table XVI. 
are to be applied, in order to obtain the time of its passing the meridian of the 
given place ; then the semidiurnal arch, found as before, answering to the moon's 
declination at the time of its passing the meridian (given in Pages V. to XII, 
of each month in the Nautical Almanac), and the latitude of the place, 8ub« 
tracted from the above reduced time, will give the approximate time of the 
moon's rising, or, added thereto, will give that of its settmg. But as the moon 
changes her place in the heavens very rapidly, if greater accuracy be required, 
the declination must be taken from the Nautical Almanac corresponding to the 
approximate time of its rising or setting reduced to Greenwich time ; then the 
semidiurnal arch being again found, and corrected by adding the minutes from 
Table XVI. corresponding thereto, and the daily variation of her passage over 
the meridian, the sum, subtracted from, or added to, the reduced passage over 
the meridian, will give the mean time of her rising or setting very nearly. 

Example. Required the mean time of the moon's rising at St. Helena, in 
latitude 15° 55' S. and longitude 5° 43" W., on July 8, 1835. 

In Page IV. of July in the Nautical Almanac, the time of the moon*8 ' 
passing the meridian of Greenwich is lOh. 46m., to which one 
minute (the number from Table XVI. answering to the daily • lOh. A7ul 
variation 63m. and longitude 5^ 43') being added, gives the time 
r/ of her passing the mendian of St. Helena .«... J 

Time answering to latitude 16® S. and moon's declination 24^^ &... 6 80 

Remainder gives the approximate time of moon's rising ••••• 4 17 

Longitude of St. Helena, in time (Table XIX.) ..« 98 W. 

Corresponding Greenwich time • • «•• ••• 4 40 

The moon's declination at this time, by Page VI. <^ July in the Nautical 
Ahnanac, is 24° 47' South. 

Time answering to latitude 16^ S., and declination 24^ 47' S. 6h. 81m. 

Correction from Table XVI. to 6h. 31m., and daily yariation 63m.... + ^^ 

Senudiurnal arch corrected 6 48 

Reduced time of the moon's passing ^e meridian 10 47 

Time of the moon's rising 3 59 

It must be understood that the above methods are only approximations, and 
may deviate two or three minutes from the truth ; but it is presumed they will 
be found sufficiently exact for most nautical purposes. 

The semidiurnal and seminoctumal arches may be found independent of this 
table, by adding t(^ether the log. tangents of the given latitude and declination, 
which sum will be the log. sine of an arch in degrees, &c. to be reduced into 
time, and increased by six hours. 
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TABLE XUV. 

To find the Time of the principal Stars passing the Meridian. 

In this table the -apparent timea of 61 of the principal atan paaiiiig the 
meridian are given for every fifth day of each month tnronghout the year^ 
beginning on we first day of each montn; -and since tlie stars piyribrm a revo- 
ludon, or return to the meridian, in 23 hoors^ 56 minutes, and 4 seconds of 
mean solar timOj^ that is about 4 minutes earlier every day, when the time of 
their transit is required for any intermediate day, it may be found by multiply- 
ing the number of days, since the preceding one dven m the table, by 4, and 
subtracting the product iirom the tmie of the transit on that day: the remainder 
will then be the apparent time of the transit on the day required. Suppose, for 
example, we want to know at what time the Star Aldebaran will pass the 
meriman on February 14th. Now, by the table it appears that the star \rill pass 
the meridian on the 1 1th of that month, at 6h. 46m. ; then to find the time of its 
transit on the 14th, multiply 3, the number of days since the 11th, by 4 ; the 
product, 12 minutes, subtracted from 6h. 46m. will give 6h. 34m., the time of 
the star's passage over the meridian on the 14th February. 

The times shewn in the table beins only approximations, may deviate two or 
three minutes from the truth, but wul nevertheless be sufficiently exact for the 
purposes to which they are intended to be applied. 

By the assistance of this table, the method of finding the latitude by the 
meridian altitude of a star will be greatly fodlitated ; for when we know at 
what tilne nearly a star will pass the meridian* and its aj^iroximate altitude at 
that time, there can be no difficulty in making the requisite Qbservation to 
determine the latitude : these opportunities occur frequently in the course of a 
clear night, and may be put in practice by any person otherwise unacquainted 
with the stsors in the heavens ; which we shall endeavour to explain by a few 
examples. 

In the first place^ the altitude of any star when passiUff the meridian, may be 
found by adding together the co-latitude of the place of observation, and the 
declination of tne star, when the^ are of the same name, or ttUdog their differ- 
ence when of contrary names : the altitude to be feckoiied fipom tiie SobIIi point 
of the horizon, when the latitude is North, and the contrary when South ; bat 
when the sum exceeds 90^, it is to be taken from ISfP, ana reckoned from the 
opposite point of the horizon, that is, from the North in North latitude, and 
from the South in South latitude. 

Thus, havine the time of the star's transit, or passage over the neridfan, "by 
the table, and its meridian altitude nearly by calculation, set the index of the 
quadrant to that altitude, and a fow minutes before the time ef the star's transit, 
airect the sight towards the North or South points of the horizon, as shewn 
above, and the reflected image of the star will be perceived in the horizon-glass, 
upon or near the horizon, wmch being brought into contact with it, and kept so 
until the star arrive at its greatest or meridum akitnde, and the arch read off the 
quadrant, the correct latitude may be found by calculation. 

Example I. Suppose, on t3ie evening of July 6th, the sinp beihff in btitude 
36^3(y N. by account, about nine o'clock, the latitude be required by observing 
the meridian altitude of a star. Now by the table, the t9tar Antares will pass 
the maridian on that day about dh. 16m. ; also by Table XIIL the declination 
of that star impears to be 26^3' S. ; therefore from the complement of the latitude 
53^30" N. subtract the star's dedination, because they are of contrary names, 
and the remainder will give the meridian altitudis Sf^ 27^, to which set the 
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index of tlie quadrant^ and directing the rigbt to the Somfa point of the hotizon, 
observe the meridian altitude of the Star Antares^ and theneedednoe the hUatude. 
Tliere is not the least danger of mistaking the star, as no other will have the 
same meridian altitude at that time. 

Example II. What star will be on the meridian about 5h. A. M. on 
February 3d, and what will be its meridian altitude, supposing the latitude of 
the ship to be 15^ 4(y N. by account? 

By Table XLIV. the Star Arotunu will pass the meridian on ) .y. ^ 

February 1st at.....*.. ...•••• • • ) 

Numbere(day8BinceSx4=: ....•«.». — 8 

Arctunu will pass the meridian onFebniary 3d at..... 16 58 P. M. 

IS 



Or... 4 68 A.M. 



Latitude of the sbip by aoooimt •••• 19^ 4(K N. 

90 



Complement of the latitude 74 20 N. 

Declination of Arcturus by Table XIIL •«...•.... 80 3 N. 

94 83 
180 



Meridian altitude ef Areturus from the North point of the) om «- 
horizon..... • • •«•••} 

When the complement of a star's declination is less than the latitude^ of the 
same name^ the star will not rise or set> but pass the meridian below the pole 
llh. 58m. after it has ^lassed the meridian aTOve the pole : its altitude being 
then observed, the latitude may thence, be found by rules laid down for that 
purpaee in page 189. 

Its meridian^ or least altitude at that time« is found by subtracting the com« 
plement of the declination from the latitude; which altitude is to be reckoned 
from the North or South points of the horizon according to the latitude. 

EitAMFLB IIL At what time will the Star ]>uUie«.in. Ursa Mt^, be on 
the meridian below ike pole en Deoemher Ifithy^and what^naU be its meridian 
altitude at tlmt time in btftudo 4SP 40' N.? 

Time ofDubhe's transit aboTe.the pdle, Dee. llfh, Tdble .l^MV.. lflL.37m. 
Number of days to December i4th, 3x4 2=«^....;;.^. ...,.;«.«,«*<•%• ^ 18 

TisMLofDubhaVtEansit ab07e the polfia December 14th.. 17 85 

Half interval 4i£ihe.star*B.reyolution , 11 58 

89 83 
84 

" — ' f 

IMme iif 13babhe*f tiwuit below ;thepcle, December 15th 5 83 P. M. 

* 

Declination of Dubhe by Table XIII. e$P 8iKN, 

00 



Co Bip lenient of the dadHdatim •Mm*.*.^.««««.«4M..*f...M....MM«...* . 37 81 N. 
Latitude •...«..^.... 45 40 N. 



Meridian altitude of Dnbhe beloir the pole from the North point I to i a 
of the horison «^m.,..m.......... j 
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Example 1\. At what time will the Pxilar Star pass the meridian below 
the pole on March 6thy and what will be its meridian altitude in latitude 
6P30^N.? 

Time of the Polar Star'i tnnnt abore the pole,March SthQ^UV,) Ih. SOm. 
Half interval of 8tar*s resolution ^ 11 58 

13 48 
12 

Time of the Pdar Star'i transit below the pole, March 6th ...... 1 48 A. M. 

Declination of the Pdar Star by Table XIII e^" 25^ 

90 

Complemexit of the declination • 1 35 

Latitade 61 30 N. 

Polar Star's meridian altitude below the pole from the North I .g . . 
point of the horiaon ........^ j- 9 o 

TABLE XLV. 

Far finding the Time most advantageous for observing the Altitude of a Celestial 

Object, in order to ascertain the Apparent Time. 

The most advantageous time for observing the altitude of a celestial object, 
from thence to deduce the apparent time at the meridian of a given place> is 
when the object is in the prime vertical ; that is^ when it bears true East or 
West from tiie observer^* or is at its nearest approach to those points :t this 
table is^ therefore, intended to determine those times when the latitude and 
declination are both of the same name ; for when they are of contrary names, 
the object is nearest those points when in the horizon ; and in that case, the 
observation should be made when it is near the horizon, but not at a less 
altitude than 6 or 7 degrees, on account of the uncertainty of refraction at low 
altitudes. 

The table is to be entered with the nearest decree <^ declination at the top, 
and degree of latitude at the side column, which will give the time from nooa 
required, if the object be the sun ; but if it be. a «for, proceed thu^ : find the 
time of the star's passage over the meridian on the eiven day by Table XLIV.^ 
and the time corresponding to the latitude of the ^aoe, and die declination of 
the star, from the present table ; which subtracted from, or added to, the time 
of its transit over tne meridian, according as the observation is to be made before 
or after its transit, the result will be the apparent time required. 

Example I. At what time will the sun be in the prime vertical, or bear 
West, on May 20th, 1835, in latitude 3P 45' N. ? 

By Table X. the sun's declination on May 20th, 1835, is 19^53' Nordi. 

The latitude 32° in the left ^ide column, and the declination 20° at the top^ 
give 3h. 38m., the apparent time required, after noon. 

* When the objeot is in the -prime vertical, the ehsnge of altitude in one ateond of time 
will be = IS'' X co^ne of the latitude^ 

■f> When the latitude is less than the declination, and of the same name, the object will 
not pass the prime vertical, or East and West points; bat its nearest approadli thereto will be 
when its diurnal circle coincides with an aaimuth dide. • • 
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Example II. At what time will the sun be at its nearest approach to the 
prime vertical before noon on February 5th^ 1^5, in latitude 1CP30' South? 

By Table X. the sun's declination, February 5th, 1835, is IGP 3' S. 

Time corresponding to latitude 10° and declination 16° ^ ... 3h. 28m. 

Ditto to latitude 11° and declination 10° 3 9 

2) 6 37 
Ditto to latitude 10°3(K, and declination 16° 3 18 

In this example the latitude being less than the declination, and of the 
same name, the sun will not bear East, but will be at its nearest approach to 
that point at 3h. 18m. before noon, that is at 8h. 42m. A. M. apparent time. 

Example III. At what time will the Star Regulus bear due East on 
February 6th, in latitude 47° North. 

Apparent time of starts transit, February 6th (Table XLIV.) ... 12li. 39m. 

Time corresponding to star's declination 13° N. (Table XIII.) ) k m 

and latitude 47° N. | - o 10 

Apparent time of star's bearing due East « • 7 29 F. M. 

Example IV. At what time will the Star a Arietis bear nearest to the west 
point of the horizon on September 26th, in latitude 1?^ 5^ North. 

Apparent time of star's transit, September 26th (Table XLIV.) ISh. 44m. 

Time corresponding to star's declination 22° iff N. (Table XIII.) \ o k^ 
and latitude 17° 6' N / * ®" 

Time of the star's nearest approach to the West point of the horizon. . . 16 34 P. M. 

Or... 4 34 A.M. 

In a similar manner, the time when a planet is on or near the prime vertical 
may be ascertained by taking out the mean time of its passage over the 
meridiem, and its declination, £om the proper page in the Nautical Almanac. 

NoTB. As the meridian passages of the planets and the moon are given in 
the Nautical Almanac for mean time, the time when they are on or near the 
prime vertical, may be reduced to apparent time by applying the equation 
taken from Page IL of the month in tne Nautical .Almanac 

Example. Required the most advantageous time for observing the altitude 
of the Planet Jupiter, after its meridian passage, on January 4, 1835, in 
order thence to compute the time at the mericOw of a given place in lati- 
tude 48P N. 

Mean time of the planet's meiid. passage, Jan.4, 1835 (P. 323, N. A.) 9h. 7m. 
Time corresponding to lat. 48° N., and ded. 20° N. (ditto) is 4 43 

Mean time of the planet's bearing West 13 50 

Equation of time, by Page II. of the Nautical Almanac — 5 

Apparent time of the planet's bearing West...... 13 45 P. M. 

Or... 1 45 A.M. 

If the time when the moon is on or near the prime vertical be required, find 
the mean time of its meridian passage at Greenwich, by Page IV. of the month 

* E 
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in the Nautical Almanac, whicH reduce to the time of its pasni^ the meridian 
of the given place by Table X VL : then find the correspondinp tmie at Green- 
wich, as directed in Page 155 ; and take out the moon's decimation from the 
Nautical Almanac, conlesponding to this time. 

With the moon's declination, and the latitude of the given place, find the 
time hj the present table.* Add to this time the minutes corresponding to it, 
and the moon's daily variation, taken from Table XVI., and subtract the sum 
from, or add it to, the time of the moon's meridian passage at the givoi place, 
according as the observation is to be made before or after it, and the result will 
be the mean time required, which may be reduced to apparent time, by applying 
the equation from Page II. of the Nautical Almanac 

Example I. Required the apparent time when the moon will be on the 
prime vertical, or bear due West, on August 4, 1835, in latitude 34° 56' S., 
and longitude 7^ East. 

Mean time of the moon's meridian passage at Oreenwich, Aug. 4, ) q, ^^ 

by Page IV. of the Nautical Ahnanac f »*>•»«• 

Corr. for daily variation 59m., and longitude 72? £. (Table XVI.) — 11 

Mean time of the moon*s meridian passage at the given place 8 S2 

Longitude 72^ E. in time (Table XIX.) 4 48 

Mean time at Greenwich when the moon passes the meridian of the) « «. 
given place.. ••• • ...< •. | 



Mean time of the moon's meridian passage at the given place • 8 22 

Time by the table corresponding to 24° £ (the moon's 'I 
declination at 3h. 34m. Greenwich mean time, by> 3h.22m.) 
Page V. of the Naut. Aim.), and ktitude 35° S J S- 3 30 

Corr. for daily variation 59m., and 3h. 22m. (Table XVI.) + 8 J 



Mean time when the moon bears West of the meridian at the ) n .^ 

given place | 

Equation of time by Page II. of the Nautical Almanac .• — 6 

Apparent time when the moon bears West of the meridian at the) ^i lA p M 
given place*. •••.•• •• ••.••••..•• ••••• f * 

Example II. At what apparent time will the moon be nearest to the prime 
vertical^ before it has passea the meridian, on October 11, 1835, in latitude 
13° N., and longitude W" W. 

Mean time of the moon's meridian passage at Greenwich, Oct. 11, 1 i .^ la 

by Page IV. of the Nautical Ahnanac / 15ft. 40m. 

Corr. for daily variation 5<hn., and longitude 68° W. (Table XVI.) + 9 

Mean time of the moon's meridian passage at the given place 15 55 

Longitude 68° W. in time (Table XIX.) 4 32 

Mean time at Greenwich when the moon passes the meridian of the ) qa 97 
given place... .••.••.. •••.••. m...»«» j 

I iiii. ■ I Mill. ■■ ■ ^.^i^ - 

* The time found by the table will not be quite correct, since it is taken out with the 
moon's decUnation at the time of its meridian passage, whereas it should be for the time of 
its being on or near the prime vertical ; ' but the result will be sufficiently near the truth, for 
the purpose to which it is here applied. 
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Mean time of the moon's meridian pasgage at the given place 15h.55m* 

Time from table corresponding to 25° N., (the moon's^ 

declination at 20h. 27m. Greenwich mean time, by S- 4h. Im. 

Page VII. of the Naut. Aim.), and latitude 13° N.... j 
Corr. for daily variation 5Dm. and 4h. Im. (Table XVI ) -f 8 

4 9 



Mean time when the moon is neaisest the prime vertical, to the \ n .^ 

Eastward J ** ^^ 

Equation of time by Page II. of the Nautical Almanac -f- 13 

Apparent, time when the moon is nearest the prime vertical, to the In en -p nj- 
Eastward f " ^^ ^' "* 

TABLE XLVI. 

Forjinding the Altitude of a Celestial Object most advantageous Jbr 

ascertaining the Apparent Time, 

By this table the altitude of a celestial object may be found nearly^ when the 
object is in the prime vertical^ or at its nearest approach thereto. It is to be 
entered, as in the last table, with the declination at the top, and the latitude in 
the left column. 

ExAMPLB I. Required the altitude of the sun when it is in the prime 
vertical, May 20, 1835, in latitude 31° 45' N. 

The latitude 32° in the left column, and the declination 2(P at the top^ give 
the corresponding altitude 4(P 12^ 

Example II. Required the altitude of the Star Regulus^ when it bears due 
East or West, on February 6, 1835, in latitude 4T N. 

The altitude in the table, corresponding to latitude 47^, and the star's decli- 
nation 13^, is nearly 18°. 

ExAHPLB III. Required the altitude of the Planet Jupiter, on January 4, 
1835, when it is in the prime vertical, in latitude 48° N. 

The altitude corresponding to latitude 48°^ and the planet's declination 
19° 56' N., is about 27° 24'. 

ExAUPLB IV. What will be the altitude of the moon when it is nearest to 
the prime vertical, eastward of the meridian, on October 11, 1835, in latitude 
13P N., and longitude 68P West ? 

The latitude 13° N., and the moon's declination 25° N., give the moon's 
altitude about 32° 13'. 

Note. See the above Examples worked in the explanation of the preceding 
table, for finding the time when an object is on or near the prime vertical. 

TABLE XL VII. 

Logarithms forjinding the Correction, to reduce the Moon's Declination or Right 

Ascension to any Time under the Meridian of Greenwich. 

The moon's right ascensbn and declination being siven in the new Nautical 
Almanacs to every hour of Ghreenwich mean time, this table is intended princi- 
pally to reduce them to any interval between the hours, by finding the propor- 
tional part of the change in one hour - the figures at the head of the columns 
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being taken as minutes of an hour or a degree, and those in either side eolnnin 
as seconds. 

To reduce the moon's right ascension or declination to any given mean time 
at Greenwich^ take them out from the Nautical Almanac for the hours on the 
given day, preceding and following the Greenwich time, and find the hourly 
variation ; tnen adding together its logarithm, and the logarithm of the minutes 
and seconds of the time at Greenwich since the preceding hour, their sum will be 
the log. of the variation or change in that time ; which bein^ applied to the right 
ascension or declination at the preceding hour, by addition or subtraction, 
according as the quantity is increasing or decreasing, the result will give them 
reduced to Greenwich mean time. 

Example I. Required the moon's right ascension and declination, October 6, 
J835, at 14h. 36m. 158. mean time at Greenwich. 

Moon*8 right ascen. Oct. 6, at 14h. by Page VL Naut. AL Ih. 9m. 156. 
Ditto, ditto, at 15h. ditto 1 11 5 

Variation in I hour, or 60 minutes • 1 50 ...L(^.1.5149 

Mean time at Greenwich after 14h ••••• 36m« 158. ...Ix^. . 8188 

Variation or change in 36m. 158. ••... -)-h. Im. 68. ..tLog. 1. 7387 

Moon's right ascension, October 6, at 14h. 1 9 15 

Ditto, at 14h. 36m. 158. Greenwich mean time 1 10 SI 

Moon's dedination, Oct. 6, at 14h., by Page VI. Naut. Al. 8» 35' 9^ N. 
Ditto ditto, at 15h. ditto 8 48 40 N. 

Variation in 1 hoar, or 60 minutes 13 31 ...Ix^. .6479 

Mean time at Greenwich after 14h. d6m. 158. ...Log. .2188 

Variation or change in 36m. 15s. -f<* 8^ 10^ ...Log. .8661 

Moon's declination, Oct. 6, at 14h. 3 85 9 N. 

Ditto, at 14h. 36m. 15s. Greenwich mean time 3 48 19 N. 

Example II. Required the moon's right ascension and declination. May 22, 
1835, at 9h. 48m. 85s. Greenwich mean time. 

Moon's right asoen. May 82, at 9h. by Page X. Naut. AL Oh. 43m. 49b. 
Ditto, ditto, at lOh. ditto 45 36 

Variation in 1 hour, or 60 minutes 1 47 ••.Ix^. 1.5269 

Mean time at Greenwich after 9h 48m. 35s. ...Log. .0917 

Variation or change in 48m. 358 -fh. Im. 278. ...Log. 1.6186 

Moon's right ascension. May 22, at 9h 43 49 

Ditto at 9h. 48m. 358. Greenwich mean time 45 16 

Moon's decUnation, May 22, at 9h. by Page X. Naut. Al. 0° 10^ 34'' & 
Ditto, ditto, at lOh. ditto 2 28 N. 

Variation in 1 hour, or 60 minutes 13 2 ...Log. .6631 

Mean time at Greenwich after 9h. •••. 48m. 358. ...Ix^. .OOIZ 

Variation or diange in 48m. 35s. —^ W 33" ...Log. .7648 

Moon's dedination. May 22, at 9h. 10 34 & 

Ditto, at 9h. 48m. 35b. Greenwich mean time 1 S. 
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TABLE XLVIIL 

The ParaUax in Altitude for Planets, 

Opposite the apparent altitude of the planet^ in one of the side columns, and 
under the horizontal parallax, will be found its parallax in altitude, which is 
always to be added to the dtitude of Uie planet.— fdramp^. If the altitude of a 
planet be 4I0P, and horizontal parallax 15^*, its parallax in altitude will be 12^^ by 
the table. 

TABLE XLIX. 

To correct the Logarithmic Difference when a Planet is observed. 

The corrections in this table are to be taken out with the planet's apparent 
altitude in the right or left column, and the horizontal paraltsx (fbuna in the 
Nautical Almanac) at the top, and is to be subtracted from the logarithmic 
difference taken from Table "^KXIK, 

Example. Required the correction of the logarithmic difference corresponding 
to the apparent altitude of a planet 12°, and horizontal parallax 15^^ 
Opposite 12P, and under 15^^, will be found the corresponding correction 9. 

TABLE L. 

To correct the Auxiliary Angle when a Planet is observed. 

The corrections in this table are taken out with the same arguments as the 
last ;< that is, with the planet's apparent altitude in either side column, and the 
horizontal parallax at the top, and is always additive to the auxiliary angle taken 
from Table XXX*. 

Example. Required the correction of the auxiliary angle corresponding to 
the apparent altitude of a planet 65°, and horizontal parallax 19^\ 

Opposite the apparent altitude 65°, and under die horizontal parallax 19^^^ is 
the oonesponding correction W. 

TABLE LL 
To reduce the Equation of Time to any Time at Greenwich. 

This toble is to be entered with the daily change or variation of the eauation 
of time (beine the difference of the equations at the preceding and following 
noons, taken from Page I. or II. of the month in the Nautical Almanac, when 
they are both additive, or both subtractive, but their sum when one is subtrac- 
tive, and the other additive,) at the top, and the Greenwich time in the left side 
column ; the corresponding correction is then to be applied to the equation at 
the preceding noon, by addition or subtraction, accorcunff as the equation is 
increafflng or decreasing. But should the correction exceed the equation at the 
preceding noon, the utter is to be subtracted from the correction, and the 
remainder will be the reduced equation, to be applied in the same way as 
directed in the Nautical Almanac for the equation at the following noon. 

When the €hreenwich time exceeds 12 hours, the correction must be taken 
out at twice, as in the third and fourth Examples. 

ExAMPLB I. Required the equation of time^ March 1^ 1835^ at 3 hours 
apparent time at Greenwich. 
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Equation of tima at app. nooiiy March 1, by Page I. Nant. Al. J Shn. 49. Ha. 
Ditto, March S, by ditto 12 30.21 

Daily change or Tariation (deGreanng) 11.93 or 128. nearly. 

Equation of time (at abore) March 1 > 12m. 42. 14g. 

Correction to difference 128. and 3 hours • — 1.5 



Reduced equation of time (to be added to apparent time) 12 40. 64 

Hence the mean time at 3 hours apparent time at Oreenwich^ on March 1^ 
1835,i8 3h.l2m.40.64fl. 

Example IL Required the equation of dme^ on December 3^ 1835^ at 8h. SQm. 
apparent time at Greenwich. 

Equation of time at apparent noon, Dec. 8, by Page L Nanti Al. 10m. 8.4i. 
Correction to daily change or variation 23. 8s. and 8h. 30m« • — 8« 5 

Reduced equation of time (to be subtracted firom i^parent time)... 9 59. 9 

Example III. Required the equation of time on April 8, 1835, at 16k. 36m* 
mean time at St. Helena, in longitude 5° 45^ W. 

Mean time at St. Helena •...••... •..••... 18h.35m« 

Longitude in time (Table XIX.) + 23 W. 

Mean tune at Chreenwich 16 68 



Equation of time at mean noon, April 8, by Page II. of Naut. Al. 2m. 1. 98. 
Conr. todailyyariation 17.1s.andl2hours... -^.8.58.) .^ ^ 

Ditto 4h.68m.... - 3.5 f " "'^ 

Reduced equation of time (tv be subtracted from mean time) 1 49. 9 

Example IV. Required the equation of time on June 15,- 1835, at 18h« SQni. 
Greenwich apparent tmie. 

Equation of time at apparent noon, June 15, by Page I. of Naut. AL Om. 4.48. 
Corr. to daily Tariation 12. 8s. and 12 hours ...••.... 8. 3s. ) a o 9 

Ditto 8h.30m. 8.4 ]•••—'••• ^ »'^ 

Reduced equation (to be added to apparent time) - ••• 5.8 

In this example the equation of time, on June 15, at Greenwich apparent 
noon, is Om. 4.41s. subtractive, and on the following noon it is 0m.D.23B. 
additive ; therefore the equation having first decreased to 0, and then increased, 
their sum (12. 64b.) is the amount of the daily variation or change in 24 hours ; 
and since the correction is greater than the equation on the 15th, at apparent 
noon, the latter is to be subtracted from the correction, and the remainaer will 
be the reduced equation Qm. 5. 3s., to be added to apparent time, in order to 
reduce it to mean time: hence the mean time corresponding to 18h.3(hn. 
apparent time, will be 18h. SQm. + Om. 5. 89. = 18b. 30m. 5. 36. 

TABLE hil. 

EquaAmscf equal Altiiudeiw ' 

Observations of the sun, taken when at equal altitudes, afford an easy and 
accurate method of ascertaining the time shewn by a chronometer at apparent 
or mean noon, and frrnn thence its error : but since the sun changes hu decli- 
nation during the int^val between the corresponding altitudes, uie middle of 
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the times by the cbronometer when they were taken, will not be that shewn by 
it when the sun passes the meridian ; and hence it becomes necessary to apply 
a correction, called the equation of equal altitudes, to the middle of the times, 
which may be easily computed as follows, by means of this table. 

Rules.— 1. Opposite the interval between the observations, take out the 
logarithms marked A. and B. at the head of the columns. 

2. To loff. A. add the log. (XXIV.) of the seconds in the change of the sun's 
declination l)etween the noons of the preceding and following days, (taken from 
the Nautical Almanac), and the log. tangent (XXV.) of the given latitude ; 
the sum of these three logs, will be the log. (XXIV.) of ^b first part of the 
equation. 

3. To log B. add the log. of the above seconds, and the log. oo«>tangent <^ the 
sun's polar distance to the nearest minute on the given day ; their sum will be 
the log. of the second part of the equation. 

4. The^rx^ part of the equation is additive when the declination is decreasing, 
and of the same name with the latitude ; or increasing, and of a different name 
from the latitude : but subtractivey when the declination is increasing, and of 
the same name with the latitude ; or decreasing, and of a different name from 
the latitude. 

5. The second part of the equation is additive when the declination is increas- 
ing ; but subtractive when the declination is decreasing. 

ExAHPLB I. November 10, 1835, in latitude 57^ 9^ N., suppose the interval 
between two sets of equal altitudes of the sun to be 5]i. ifm. : required the 
equation of equal altitudes. 

«im'»deQLNov.9,b7N.A. 16<> 45' IS'^'S. Sim?sded.Nor.ia,b7N.A. 17<> JKS.^ 

.JJtoi. ^JoT.U 17 19 16 a 90 



Change of dedin. in S days 34 1=204F Sun's polar distance.. 107 3 

Interval 51i.l7m. Log.A. 7.7599 Log. B. 7-6465 

Change in Sdays 2041'' Log.... 3.3098 3.3098 

Latitude 57^9' Tang. 0.1900 Pohurdist. lOr'S'... Co-tang. 9.4867 

First part. 4...... +18. 19s. Lqg.... 1.S597 Second part-fS. 77s. Log. ... 0.4430 

Second part...... -f 2. 77 

' Bq.ofeqiiBlparts + SO. 96 additive, beoa98e both parts are so. 

. But if y^e suppose the above latitude to be Souths then the first part would 
be subtractive, because the declination is increasing, and would be of the same 
name with the latitude ; the second part would be addjtive, because the sun's 
declination is increasing : consequentlv the difference of the two parts = 15. 42s. 
would then be the equation of equal altitudes, and subtractive, because the 
greater part is so. 

Example II. March 20, 1835, in latitude 20^ 33^ S., suppose the interval 
between two sets of equal altitudes of the sun be 8h. 18m., required the equa- 
tion of equal altitudes. 

Sun'8decI.Mar.l9,li7N.A. a> 43M5^S. Sun's decL Maich 90 O^ SO'S. 

Ditto Mar. SI 4 8 N. 90 



Change of dedin. in 2 days 47 38=i8843" Sun's pohir distance 89 40 
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Intenral ......... Sh. 18m. Lc«.A. 7.8138 •....•.•....••.......•.••.. Log. B. 7.4818 

Chaiigeiii2day8 S843" Log. 3.4538 ....3.4538 

Latitade......... W 89 Tang. 9. 5739 Pdar dist. W 4(K ... Co-tang. 7. 7648 

Tint part ....... +6.94i. hog, 0.8415 Seoondpart — 0.05 Log. 8.7004 

Sooondpart. —0.05 — — 

Eq.of equal alts. + 0. 89 additive, because the greater part is so. 

If we suppose the latitude in the above eauunple to be North, the first part 
would be suDtractive^ because the declination is decreasing^ and of a different 
name firom ihe latitude ; the second part would be subtractive> because the 
declination is decreasing : hence the sum of the parts, 6. 99s., would be the 
equation of equal altitucfes, and subtractive> because they are bodi so. 

TABLE LIII. 

Far converting Foreign Measures into English Feet or Fathoms, 

and the contrary. 

This table will be found very useful in convertins the depths of water 
expressed in foreign charts, to equivalent depths in English feet or fiftthoma. 
Suppose, for example, the number of feet or pieds marked on a bank in a Frendi 
chfurt were 17 ; to find the corresponding depth in English feet, look in the 
column, marked ** French feet," for the number nearest answering to 17: this 
wiU be 16. 90, opposite to which, in the left column, will be round 18, the 
Endish feet required. Or, suppose the number of Spanish brazas answering to 
20 English fisitiioms, were reouired : in the column marked " Spanish branu," 
opposite 20 in the column of English fathoms, will be found 21. 58, the number 
of Spanish brazas equivalent to S) English fathoms. 

The columns in the taUe were computed by the following rules : 

1. To reduce English feet to French feet, or English fathoms to French 
toises, add the log. 9. 972647 to the log. of the given number of English feet or 
fietthoms, and the sum indll be the log. of the corresponding French feet or toises. 

2^ To reduce English fathoms to French brasses, add the log. 0. 05151G to 
the log. of the given number of English fathoms. 

3. To reduce English fathoms or feet to Spanish brazas or feet, add the log. 
0.083074 to the log. of the English fisithoms or feet 

4. To reduce English feet to Portuguese feet, add the log. 9. 900926 to the 
log. of the English reet. 

5. To reduce English fathoms to Portuguese brazas or fathoms, add the log. 
9. 920818 to the log. of the Eng^sh feet 

6. To reduce English feet to Amsterdam feet, add the log. 0. 032292 to the 
log. of the English roet 

7. To reduce English feel to Rynlandfeet, add the log. 9. 967514 to the log. 
of the English feet 

8. To reduce English feet or fathoms to Swedish feet or fathoms, add the log. 
0. 011570 to the log. of the English feet 

9. To reduce English feet to Venetian feet, add the log. 9. 943094 to the log. 
of the English feet. 
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10. To reduce EngUsh fathoms to Venetian passi, add the log. 0. 022276 to 
the log. of the English fatnoms. 

11. To reduce English feet to Russianjeet, add the log. 9. 940878 to the log. 
of the English feet. 

The pages not admitting of more columns^ the following rules may be added : 

1. To reduce English feet or fathoms to Danish feet or fathoms, add the log. 
9. 987501 to the log. of the English feet or fathoms. 

2. To reduce EngUsh fathoms to Russian sagenes or sashes, add the log. 
9. 933085 to the log. of the English £&thoms. 

TABLE LIV. 

For finding the exact Greenwich Time corresponding to the true 

Lunar Distance* 

If the moon's motion in the heavens were uniform, the true lunar distance would 
always give the corresponding Greenwich mean time by the Rule in page 270; 
but as this is not the case, when great accuracy is desired, the interval found by 
the proportional l<^arithms should be corrected by a number of seconds taken 
from this table, in the following manner. 

Find the difference between the prop. logs, standing opposite the two 
distances in the Almanac, which include the given true distance : with this 
difference at the top of the table, and the approximate interval in one of the 
left columns, take out the correction- in seconds, which add to the approximate 
interval when the prop. logs, are decreasing, or subtract from it when increasing, 
and the result will be the true interval. 

ExAHPLB I. Required the correct time at Greenwich corresponding to 
79^39^13^^ the true distance between the sun and moon^ on June 3, 1835. 
{See Example L page 274). 

The true distance at Oh. by Page XIII. of the Nant. AL is 79° 35' 6'' its P. Log. 2898 
Ditto atlllh. ditto 81 7 28 its P. Log. 2884 

Difference 14 

Correction in the table opposite the approximate interval 8m. Is. and under 10 Is. 

Ditto ditto and under 4 

Correction of approximate interval 1 

The above correction Is. being added to the approximate interval 8m. Is.^ 
because the prop. logs, are decreasing, the sum 8m. 2s. is the true interval : 
hence the exact Greenwich mean time is Oh. 8m. 2s. 

Example II. Required the exact Greenwich time corresponding to 52^ 13^19^^, 
the true distance between the moon and the Star a Aquilse^ on July 7th^ 1835. 
{See Example VII. page 294.) 

The true distance at XIL hrs. by Page XIV. of Nant. Al. is 62« Zf 3" its P. L. 3569 
Ditto atXV.hrs. ditto 51 1755 its P. L. 3646 



Difference 77 



Correction in the table opp. the approximate interval Oh. 54m. and nnder 70 is 1 8s. 
Ditto ditto and under 7 is 2 

Correction of the approximate interval ... 20 

*F 
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The oorrection20s. hemgsubtractedfromike ap^ximate intenralOh. 53m. 59s., 
because the prop. logs, are increanng, the remamder Oh. 53m. 39s. is the tme 
interval : and hence the exact Greenwich mean time is 12h. 53m. 308. 

The omission of this correction in the above Example would produce an 
error of 5 miles in the longitude. But this is an extreme case. 

TABLE LV. 

To reduce the Moan's HorizoiUal Parallax, or SemidMmeUr, to any Time 

under the Meridian of Greenwich, 

This table contains the pn^rtional parts to be applied to the moon's 
horizontal parallax and semidiameter^ (given in the Nautical Almanac for noon 
and midni^t)^ in order to reduce them to the time of observation : it is to be 
entered with the Greenwich time after noon or midnight at the top^ and the 
difference in 12 hours in either side column. The proporticmal parts thus ^Nind 
are to be added to^ or subtracted from, the horizontal parallax and semidiameter^ 
at the preceding noon or midnight, according as they are increasing or decreasing. 

TABLE LVI. 

Latitudes and Longitudes.* 

This table contains the latitudes and longitudes, from the meridian of Green- 
wich, of the principal ports, harbours, capes, shoals, rocks, &c in the world. 
It is divided into sections, and arrangea according to the country, sea, or 
coast, to which they belonff. The manner of finding any required place, sap- 
posing its situation nearfy known, is so obvious, that it needs no fiirther 
explanation. 

The variation of the compass, as it stands at the present time, is occasionally 
inserted for the infinrmation of such persons as may not have an opportunity of 
finding it by observation. 

TABLE LVII. 

Times of High Water. 

This table contains the times of high water on the full and change of the 
moon, at the principal ports^ and along the coasts, particularly of Great Britain 
and Ireland, with the vertiod rise of the tide in feet at spring tides ; tiie names 
of the places being alphabetically arranged. 

* The Author, impressed with the importance of this table, has used every exertion to 
render it as complete and correct as possible, by consulting the works of the best Navigators 
and Astronomers, at the same time comparing them with the most accurate charts and surveys, 
and by procuring the assistance of his nautiod friends, from whom it has received consider- 
able improvements : he therefore flatters himself the present table may be esteemed not only 
one of the most extensive, but likewise the most correct, of any hitherto published. Ck>n8cious9 
however, that errors must exist in a table which depends on observation (although he trusts 
they are few and inconsiderable), he takes this opportunity of earnestly requesting the Intel- 
ligent mariner to communicate to him any he may discover ; for it is only by the accumulated 
knowledge of such men, that we can hope to approach perfection on hydrographical subjects. 



( xliii. ) 



ASTRONOMICAL PROBLEMS 



FOR FINDING THE 



LATITUDE AND LONGITUDE 

AT SEA. 



PROBLEM I. 

To find the Latitude of a Place by the Meridian Altitude of the Sun, 

RULES. 

1. Yrom the observed altitude of the sun's limb (corrected for index 
error, if any*), subtract the dip answering to the height of the eye above 
the horizon (found in Table V.), when the altitude is taken by a fore 
observation, or add it in a back observation, and the result will be the 
apparent altitude of the observed limb ; from which subtract the refraction 
corresponding to that altitude (taken from Table IV.), and the remainder 
will be the true altitude of the observed limb. 

^. When the sun's lower limb is observed, add the sun's semidiameter 
(16 minutes), but if the upper limb be observed, subtract it, and the sum, 
or remainder, will be the true altitude of the sun's centre -f* ; or, when the 
altitude of the sun's lower limb is observed by a fore observation, the 
correction for the joint effect of the semidiameter, dip, refraction, and 
parallax, may be taken at once from Table IX. 

3. Subtract the true altitude of the sim's centre from 90°, and the remain- 
der will be the sun's true meridian zenith distance, which is to be called 
north or south, according as the observer, or his zenith, is north or south 
of the sun at the time of observation. 

4. Take the sun's declination from Table X., and reduce it to the meridian 
of the ship (when the longitude is considerable) by Table XL, noting 
whether it be north or south : then if the zenith distance, and declinaticm, 
be both north, or both south, add them together ; but if one be north, and 
the other south, subtract the less from the greater, and the sum, or ^ffer- 
ence, will be the latitude, of the same name with the greater. 

* When the horizon-glass of the Instrument has not been adjusted lo as to be parallel to 
the index-glass when in the nonius is at in the arch, the observed altitude is in all cases 
to be corrected for the Index Error, 

•}> Many seamen add 11 or 12 minutes to the observed altitude of the lower limb (being the 
difference betweien the semidiameter and the dip), and omit the correction for refraction alto- 
gether ; but this neglect will frequently produce an error of several miles in the latitude, 
especially when the meridian altitude is small. 

* F2 
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Note. If it be requiied to work the observatioii to seconds, the sunn's 
semidiameter is to be taken from Page II. of the month in the Nautical 
Ahnanac ; the declination for apparent noon at Greenwich, from Page I. of 
the same ; and the latter reduced to noon at the meridian of the ship by 
Table XXI*. Take also the sun^s correction in altitude, which is the 
difference of his refraction and parallax, from Table XVIII., instead of the 
refraction only, as shewn in Table IV. When the horizon under the sun 
IS obstructed by land, the dip is to be taken from Table VIII. 

EXAMPLE IL 

September 21, 1837, in longitude 60° B^ 
the meridian altitude of the sun's lower limb 
was 56° 26', the observer being South of the 
sun, and the height of his eye 26 feet : required 
the latitude to &e nearest minute. 

o f 
Obs. alt. sun*s lower limb 56 26 



EXAMPLE I. 

June 18, 1835, the meridian altitude of 

the sun*8 lower limb was 43° 18', the observer 

being North of the sun, and his eye elevated 

18 feet above the surface of the sea : required 

the latitude of the place of observation, to 

the nearest minute. 

o / 

Obs. alt. of 8un*s lower limb 43 18 

Dip of the horizon (Table V.) ... — 4 



App. alt. sun*s lower limb 43 14 

Refraction (Table IV.) — 1 

True alt. sun's lower limb 43 13 

Sun*8 semidiameter + 1^ 



Dip of the horizon (Table V.) ... — 5 

App. alt. sun*8 lower limb 56 21 

Refraction (Table IV.) - I 



True alt. sun*s lower limb 56 20 

Sun's semidiameter.... + ^^ 



True alt. sun's centre 43 29 

90 



True alt. sun's centre. 



56 
90 



36 



Sun's true zenith distance 46 31 N. 

Sun's declination (Table X.) 23 25 N. 



Sun's true zenith distance 33 

Sun's decHnation (Tab. X.) 0^42').. 
Corr. for long. (Table XI.) + 4 j " 



24 S. 
46 N. 



Latitude 69 56N. Latitude 32 38S. 



EXAMPLE III. 

January 9, 1836, in longitude 1 16° W., Uie 
meridian altitude of the sun's upper limb was 
69° 14' South, the observer being about 3 miles 
from the land, under the sun, and his eye 
elevated 22 feet : required the latitude to the 
nearest minute. o t 

Obs. alt. sun's upper limb 69 14 

Dip of die horizon (Table VIII.) - 5 



App. alt. sun's upper limb 
Refraction 



True alt. sun's upper limb 
Sun's semidiameter 



69 9 

- 

69 9 

- 16 



EXAMPLE XV. 

December 25, 1840, in longitude 35° W., 
the meridian altitude of the sun's lower limb, 
by a back observation, was 16° 28' South, the 
height of the eye being 20 feet : required the 
latitude to the nearest minute. 

o f 

Obs. alt. sun's lower limb 16 28 

Dip. of the horizon -f ^ 

App. alt. sun's lower limb 16 32 

Refraction — 3 



True alt. tun's centre < 



68 
90 



53 S. 



True alt. sun's lower limb 16 29 

Sun's semidiameter + 16 

True alt. sun's centre 16 45 S. 

90 



Sun's true zenith distance 21 

Sun's declin. (Tab. X.) ...22° 12^ 1 «« 
Corr.forlong.(TableXI.)- 3 j ^^ 



7N. 
9S. 



Sun's true zenith distance 73 15 N. 

Sun's declin. (Tab. X.) ...23° 24' ) qo q^ c 
Corr. for long, (Tab. XI.)- 0/*'* '*^- 



Latitude 



2S. Latitude 149 61 N. 



* Or more correctiy by Table XXXIIL—See the Explanation to that Table. 
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EXAMPLE V. 

May 29, 1835, in longitude 30^ W., the 
meridian altitude of the sun's lower limb was 
observed to be 65° 43f d(K', the zenith being 
North of the sun, and the height of the eye 
24 feet : required the latitude. 

o t n 

Sun's dedin. by Naut.Akn 21 33 22 N. 

Corr.forlong.3a°W.(Tab.XXI.) + 49 



EXAMPLE VI . 

November 21, 1886, in longitude 166° E., 
the meridian altitude oi the sun's lower limb 
was observed to be 47° 36' 45" S., the height 
of the eye being 18 feet : required the lati- 
tude. 

o / // 

Sun's dedin. by Naut. Aim 19 60 84 S. 

Corribrlong.l65°£.(Tab.XXI.) - 6 52 



Sun's reduced dedination 21 34 UN. Sun's reduced dedination 19 44 42 S. 



// 



Obs. alt. sun's lower limb 65 42 30 

Dip of the horizon ...• — 4 42 

App. alt. sun's lower limb 65 37 48 

Refraction — 25 



True alt. sun's lower limb 65 37 23 

Sun's semidiameter by N. Aim. + ^^ ^^ 



True alt. sun's centre 



65 53 11 
90 



Sun's true zenith distance 24 6 49N. 

Sun's reduced dedination 21 34 11 N. 



o t ft 

Obs. alt. sun's lower limb 47 36 45 S. 

Dip of the horizon — 4 4 



App. alt. sun's lower limb 47 32 41 

llefr.~parallaz (Tab. XVIIL) - 46 

True alt. sun's lower limb 47 81 55 

Sun's semidiameter by N. Aim. + 16 13 

True alt. sun's centre 47 48 8 

90 



Sun's true zenith distance 42 11 52 N. 

Sun's reduced dedination 19 44 42 S. 



Latitude 45 41 ON. Latitude 22 27 ION. 



EXAMPLE VII. 

August 22, 1835, in longitude 8° West, 
the meridian altitude of the sun's lower limb 
was 77° 49^ 30^', the observer being South of 
the sun, the height of his eye 30 feet, and the 
index error 1' 3&' to be added: required the 
latitude. 

o t tf 

Sun's dedin. by Naut.Ahn 11 57 47 N. 

Corr.forlong.8°W.(Tab.XXI.) - 27 



EXAMPLE VIII. 

October 12, 1835, in longitude 80° East, 
the meridian dtitude of the sun's lower Umb 
was 89° 54' S(f from the South point of the 
horizon, the height of the eye being 12 feet, 
and the index error 2^ 0" to be subtracted: 
required the latitude. 



n 



Sun's dedin. by Naut. Aim. ... 7 13 56 S. 
Gorr.forlong.80°E.(TabJCXL) - 1 52 



Sun's reduced dedination 11 57 20 N. Sun's reduced dedination 7 12 4S. 



O t ff 

Obs. alt. sun's lower limb 77 49 30 

Index error to be added '. + 1 30 



// 



Corr. obs. alt. sun's lower limb. 77 51 
Corr. from Table IX. 10^.2= -f 10 12 



True alt. sun's centre 78 1 12 

90 



Sun's zenith distance 11 58 48S. 

Sun's reduced dedination ...... 11 57 20 N. 



Obs. alt. sun's lower limb 89 54 30 S. 

Index error to be subtracted ... — 2 



Corr. obs. alt. sun's lower limb.. 89 52 30 
Corr. from. Table IX. 12^.7= + 12 42 

90 5 12 
90 



Zenith distance 5 12S. 

Sun's reduced declination 7 12 4S. 



Latitude 1 28S. Latitude 7 17 16S. 



Xlvi. ASTEONOMICAL PEOBLEM8. 

PROBLEM II. 
To find the Latitude by the Meridian Attitude of a Star*. 

RULES. 

1. Take out the starts declination from Table XIII., and reduce it to 
the time of obsenration. 

2. From the obsenred altitude of the star subtract the dip and refractioD, 
taken from Tables V. and IV., or subtract the correction taken from 
Table XV., and the remainder will be the starts true altitude, which, sub- 
tracted from 90^, will give the zenith distance; to be called North or 
South, according as the observer is north or south of the star at the time 
of observadoai 

3. Then, if the zenith distance and declination be both north, or both 
south, add them together ; but if one be north, and the other south, sub- 
tract the less from the greater, and the sum, or difference, will be the 
latitude, of the same name with the greater. 

EXAMPLE I. EXAMPLE II. 

January 84, 1836, about 8 o*clock in the July 16, 1845, about 3 o*clock in the 

evening, the meridian altitude of the star morning, the meridian altitude of the star 

Aldebaran was 58^ SO', the observer being Fomalhaut was 73^ 30^ South of the observer. 

North of the star, and the height of his eye the height of his eye being 24 feet : required 

80 feet : required the latitude. the latitude. 

O H o t II 

Dedin. of Aldebaran, 1834 16 10 9N. Dedin. of Fomalhaut, 1834 30 29 58 S. 

Ann. var. + 7".96 X 8 = + 16 Ann. var. - 19". 09 X lU = - 3 40 

Dec. of Aldebaran, Jan. 1836... 16 10 25 N. Dec of Fomalhaut, July 1845, 30 26 18 S. 

O I 

Obs. alt. of Aldebaran 52 36 o $ u 

Dipofhorixon — 4 Obs. alt. of Fomalhaut 73 36 0& 

. ,, - . ,, , rrrr Corr. Table XV. — 4'.9 = — 4 54 

App. alt. of Aldebaran 52 32 _^___ 

Refraction • • ••• — I 



True alt. of Fomalhaut 73 31 



True alt. of Aldebaran 52 31 ^ 

90 "^■~"""" 
Starts zenith distance 16 28 54 N. 

Star's zenith distance 37 29 N. Star's declination, July 1845... 30 26 18 S. 

Star's dedination, Jan. 1836 ... 16 ION. 

Latitude 13 57 24 S. 

Latitude 53 39N. 



PROBLEM III. 
To find the Latitude by the Meridian Attitude of a Planet. 

RULES. 

1. From the obsenred altitude of the planet subtract the dip and refrac- 
tion, and to the remainder add the parallax in altitude : the result will be 

* For the method of finding the time of a star's passing the meridian, see the Explanation 
to Table XLIII. also the Explanation to Table XLIV., where directions are given for finding 
what star is on or near the meridian, and for observing its altitude. 
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the true altitude of the planet ; which, subtracted from 90^, will give the 
zenith distance, as before, and under this set the declination, reduced to 
Greenwich mean time'*^. 

2. The sum, or difference of the zenith distance and declination, accord- 
ing as they are of the same, or contrary names, will give the ladtude, of the 
same name with the greater. 

Note. The time of the meridian passage, together with the declination 
and other elements of the planets, are given for Greenwich mean time, in 
the Nautical Almanac for 1835, from Pages 267 to 358. The declination 
is to be reduced to the time of observation at the meridian of Greenwich, 
by proportion, or by Table XXXIII., as shewn in the Explanation of 
that Table. 

The horizontal parallax of the planets for Greenwich mean noon are 
contained in the Nautical Almanac for 1835, from Pages 359 to 361, from 
which the parallax in altitude is to be found by Table XLVIII. 

EXAMPLE I. 

January 3, 1835, in longitude 15° W., the meridian altitude of the planet 
Mars was 57° 42' 30^^ the observer being north of the planet, and the height 
of his eye 17 feet : required the latitude. 

In Page 291 of the Nautical Almanac, the mean time of the planet^s 
meridian passage is llh. 58m. ;f and in Page 360, his horizontal parallax 
is nearly 14'^. 



h. in. 



o / #/ 



Mean time at ship 11 58 Observed mer. alt. of Man ... 57 42 30 

Long, in time (Tab. XIX.) 1 W. Dip of the horizon — 3 57 

Mean time at Greenwich... 12 58 A|^>arent mer. alt. of Man ... 57 38 33 

Refraction _ 30 



// 



Ded. of Man, Jan. 3, 26 49 28 N. ., . . . a^^t u ^t vttt v ^? ^^ ^l 
Ditto, Jan. 4, 26 52 32 N. P"- *^ *^^»^"^® <T*^- XLVIII.) + 8 

Var.in24hoiin 8~4 Log. .8935 True mer. alt. of Mars 67 38 5 



Greenwich mean time 12h. 58m. Log. .2674 



90 



,r . ,«,. H« ® \ «A T 1 ii.Ao True zenith distance 82 21 65 N. 

Var. in 12h. 58m .4- 139 Log. 1.1609 Dedination at Gwnwich time 26 61 7 N. 

Decof Marsatmean I 2g ^^ gg j^ 

noon, Jan. 3 ... [ Latitude 69 13 2 N. 

Ditto at Greenwich I oc ki ^ -m 

mean time } 26^61^ N. 

* The time at Greenwidi is found by the following Rule :— Reduce the given longitude into 
time by Table XIX., and add it to the astronomical time at the ship if the longitude be west, 
but subtract it if east ; and the sum, or remainder, will be the corresponding Greenwich time. 

In East longitude, when the longitude in time exceeds the time at the ship, add 24 houn 
to the latter, and subtract as before ; then the remainder will be the time at Greenwich past 
noon of the preceding day. 

In West longitude, when the sum of the longitude in time, and the time at the ship, exceeds 
24 houn, take 24 hours from it, and the remainder will be the time at Greenwich past noon 
of the following day. 

t The time of the planet's meridian passage, in the Nautical Almanac, being given to 
the meridian of Greenwich, it ought in strictness to be reduced to the time of its passage 
over the meridian of the place of observation ; but it will be sufficiently exact, in the present 
case, to take the time for the given day, as predicted in the Almanac 
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EXAMPLE 11. 

December IS, 1835, in longitude 50^ E., the meridian altitude of Jupiter 
was 37° 15' 45'^, the observer being south of the planet, and the height of 
his eye 20 feet : required the latitude. 

In Page 334 of the Nautical Almanac the mean time of Jupiter^s passage 
over the meridian of Greenwich, on the given day, is found to be 13h. 34m.; 
and in Page 360, his horizontal parallax is 9/^. 

h. m. o / If 

Mean time at ship 13 34 Obs. mer. alt. of Jupiter. 37 15 45 

Long, in time (XIX.) ... 3 20 £. Dip of the horizon — 4 17 

Mean time at Greenwich 10 14 App. mer. alt. of Jupiter 37 11 28 

— Refraction ••• — 1 15 



o / // 

Decof Jup.Dec.l2... 22 47 6 N. on. i*,*.,^ /irr xtttt v ^ ^^ *? 

Ditto Dec 13... 22 47 66 N. Parallax m alutude (XLVHI.).. + 1 



Var. in 24 hours '50 Log. 1.4594 True mer. alt of Jupiter ^ ^^ ^^ 

Greenwich mean time lOh. 14m. Log. .3702 ^^ 

„ . ,^^ ,-. ° **[ r , o*Mu. True zenith distance 52 49 46 & 

Var.ml0h.14m + 21 Log. 1.8296 Declination at Greenwich time. . 22 47 27 N. 

Ded. of Jupiter at 1 22 ^^ ^ jj 

noon, Dec 12... ( Latitude 30 2 19S. 

Ditto, at Greenwich 1 qo aj 97 N 

time j ' 

PROBLEM IV. 
To find the Latitude by the meridian Altitude of the Moon. 

RULES. 

1. In Page IV. of the month in the Nautical Almanac, find the mean 
time of the moon'^s passing the meridian of Greenwich on the given day, which 
reduce to the time of her passing the meridian of the ship by Table XVI. 

S. With the above time, and the ship'^s longitude, find the corresponding 
Greenwich mean time*. 

3. From Pa^e III. of the month in the Nautical Almanac take out 
the moon'^s semidiameter and horizontal parallax, and reduce them to the 
mean time at Greenwich ;-f- and to the semidiameter add the moon'^s aug- 
mentation, taken from Table VII. 



* See Note, Page zlvii. 

f The moon*8 horizontal parallax and semidiameter are reduced to the time at Greenwich 
thus : Take them out for the nearest noon or midnight before and after the Greenwich time, 
and find their difference ; then say, for each, as 12 hours is to the difference in 12 hours, so 
is the Greenwich time since the preceding noon or midnight, to a proportional part ; which 
being added to, or subtracted from, the horizontal paralUuL and semidiameter at the preceding 
noon or midnight, according as they are increasing or decreasing, will give them reduced 
to the time of observation ; or the proportional parts may be taken out by inspection from 
Table LV. But, in general, it will be sufficiently exact to take them out for the nearest 
noon or midnight, without applying the proportional parts. 
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4. From the observed altitude (corrected for index error, if any) subtract 
the dip of the horizon (Table V.), and to the remainder add the moon'^s 
augmented semidiameter, when the lower limb is observed ; or subtract it, 
if Sie upper limb be taken ; the result will be the apparent altitude of the 
moon^s centre. 

5. From Table XXX. take out the correction answering to the moon^s 
apparent altitude and horizontal parallax, and add it to the apparent altitude; 
the sum will be the true altitude of the moon^s centre, which, subtracted 
from 90 degrees, will give the zenith distance, to be called North or South, 
accordii^ as the observer is north or south of the moon : under this set the 
moon^s ^dination, taken from Pages V to XII. of the month in the Nau- 
tical Almanac, for the given day and hour at Greenwich, and reduced to 
the mean time at Greenwich by Table XLVII.-{- Now the sum, or differ- 
ence, of the zenith distance and declination, according as they are of the 
same or contrary names, will give the latitude of the place of observation, 
of the same name with the greater. 

EXAMPLE I. 

May 7, 1835, in longitude 84° E., the q^eridian altitude of the moon's 
lower limb was 67° 85^ S(y^, the observer being south of the moon, and the 
height of his eye SI feet : required the latitude. 

h. in. In Page III. of May in the Naut. Almanac, 

Moon'i mer.pimage at Oreenwich... 7 65 the Moon*8 semidiam. at noon 7th, is IS' 54'^, 

Corr. for long. 84^' E. (Table XVI.)... — 12 and the horixontal parallax 59f 22^'. 

Moon's mer. pasaage at ship 7 48 o i n 

Longitude in time (Table XIX). ... 5 36 E. Obs. alt. moon's lower limb 67 35 30 

Dip of the horizon — 4 23 

Mean time at Ghreenwich 2 7 

— App. alt. moon's lower limb 67 31 7 

o ' " Moon's semidiameter, 15' 54" I , ,« ^ 

D'Bdec.May7,at2hr8. 13 56 45 N. Augment. (Tab. VII.) 4- 15 /+ **^ ^ 

Ditto atShrs. 13 43 61 N. 

————— App. alt. moon's centre 67 47 16 

Variation in 1 hour ... 12 54 Log. .6676 Correction (Table XXX.) + 21 41 

Oreenw.timeaft.2hrs. 7iii.08.Log. .9331 

^ ' " True alt. moon's centre .68 8 57 

Var. in 7 minutes — I 30 Log.l.6007 90 

ysdecMay7,at2hi«.l3 56 45N. True zenith distance 2151 3S. 

■ ' ■ ■ Moon's dedin. at Greenw. time 13 55 15 N. 

Ditto at Greenwich 1 «• mw ^ki^s 

meantime J i» w is«. Latitude 7 55 488. 

EXAMPLE II. 

November 27, 1836, in longitude 9SP 30^ W., the meridian altitude of 
the moon^s lower limb was 72.^ 19/ 9iy^y the zenith being north of the moon, 
the height of the observer's eye SO feet, and the error of the instrument 
— 9/ IC : required the latitude. 



t I ■ ■ I ■ ■ I - I »■ 



t See the Explanation of this Table, with Examples. 

• 6 



I. 
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u* in. 
AIoon*t mer. passage at Greenwich . 6 39 

Corr.foflong.2r30'W.(Tab.XVI.)+ 2 

Moon*8 mer* passage at ship 6 41 

Longitude in time (Table XIX.) ... 1 30 W* 

Mean time at Oreenwich 8 11 



o / 



n 



ysdec.NoY.27,at8hrs. 11 26 5 8. 
Ditto, at9hrs. 11 13 OS. 

Variation in 1 hoar ... 13 5 Log. .6614 

Oreen. time after 8 hrs. 1 lm.08Xog. .7368 

o I It «— ««— 

Var. in 11 minutes - 2 24Log.l.3982 

Moon'sdec Nor. 27, 1 n 26 6 S. 
at 8 hours j 



Ditto at Oreenwich 
mean time 



\ 11 23 41 S. 



In Page III. of NoTember in the Nautical 
Ahnanac, the moon's semidiam. on the 97th, 
at 8h. iim. Greenwich time, is \& 22", and 
horixontal parallax 56^ 23". 



## 



Obs. alt. moon*s lower limb 72 12 20 

Index error — 2 lO 



Dip of the horison 



72 10 10 
- 4 17 



App. alt. moon*8 lower limb...... 72 5 53 

Moon's semidiameter 15' 22"! i iie «t 
Augmen.(Tab.VII.) + 15 f + *" *' 

App^alt. of moon's centre 72 21 30 

Conecdon(TahleXXX.) + 16 4S 

True alt. of moon's centre 72 38 18 

90 



True zenith distance 17 21 42 N. 

Moon's declination 11 23 41 S. 



Latitude 6 58 IN. 



EXAMPLE III. 

July 15, 1835, in longitude 99P 3(V W., the meridian altitude of the 
moon'^s upper limb was &5P 4iT 45^^ N., the height of the observer's eye 
being 18 feet, and the index error + 1^ 30^^ : required the latitude. 

h. m. In Page III. of Jul^ in the Nautical Al- 

Moon's mer. passage at Greenwich 16 58 manac, me moon's semidiameter at noon the 

Cor. forlong.02O30'W.(Tabw XVI.) + 10 l«th, is 15' 0^, and horiiontal pandlax 55' 4". 

Moon's mer. passage at ship......... 1 7 8 Obs. alt. moon's upper limb 55 47 45 N. 

Longitude in tune (Tab. XIX.) ... 6 lOW. ^^^'^ •™' "^ ^ ^^ 

Mean time at Greenwich ^ j^.^ ^ ^^ ^^^ ^ ^J ^4 

^ ' " App. alt. moon's upper limb 55 45 11 

ysdec.Julyl5,at23hrs.O 7 38S. *"" $ p 

Ditto, July 16, at hr. 5 42 N. ^oaa'% semidiameter... 15 01 , • , , 

« . . . ,,^ TTm w «.«« Augmen. (Table VII.) + 13 f -'«**» 
Variation in 1 hour ... 13 20 Log. .6532 "» v / t i 

Greenw.time after 23hrs. 18m.0s.Log. .5229 App. alt. of moon's centre 55 29 58 

o / H Correction (Table XXX.) + 30 32 

Var. in 18 minutes ... — 4 OLog.1.1761 

— — - True alt. of moon's centre 56 30 

Moon's dec July 151 ^ - «« a 90 
at 23 hours / " 1 ^^^ 

True cenith distance 33 59 30S. 

Ditto at Greenwich I ^ q oqc Moon's dedin. at Greenw. time 3 388. 

meantime ( ^ 9 ^^h. . 

Latitude 34 3 8$. 



ASTRONOMICAL PROBLEMS. li. 



PROBLEM V. 

To find the Latitude by a meridian Altitude below the Pole. 

Remark. — When the complement of the decimation of an object is less 
than the latitude of a place, and they are both of the same name, the object 
comes to the opposite meridian without setting at that place, and in this 
case is said to be on the meridian below the Pole ; if the altitude be then 
taken, the latitude may thence be found as follows : 

RULE. 

Correct the declination and observed altitude, as before ; then to the true 
altitude add the complement of the declination, (found by subtracting the 
declination from 90°) : the sum will be the latitude, of the same name with 
the declination. 

EXAMPLE I. EXAMPLE IL 

June 39, 1835, in longitude 12° £., the me- Jidy 36, 1845, the altitude of the star 

ridian altitude of the 8un*8 lower limb, at mid- Duhhe in Ursa Major, when on the meridian 

night, wasG^ddS^.theheightoftheobseryer's below the Pole, was %V* 14' 0^^ the height of 

eye being 20 feet : required the latitude. the obsenrer's eye being 16 feet, and the mdex 

h. m. ^"^'' + ^' ^'' required the latitude. 

Apparent time at ship 13 g Table XLIV. the time of Dubhe's pass- 

Longitude m tmie (Table XIX.) ... 48 E. j^g '^^ meridian above the Pole is 2h. 31m. 

^ .^ "7m P.M.; therefore 12h. after that time, or 

Apparent time at Greenwich 11 13 ^bout 3h. 81m. A. M., it wiU be on the 

meridian below the Pole* 

o * n o t It 

Sun's dedin* June 39, at noon, 1 oo ia i*j xr ^ ,. t.-^ ^^ «o«j ^a aa ^r i^t 

(Page I. Nautical Almanac) / ^ ^^ ^ ^' DecUnation of I>ubhe, 1834 ... 63 38 45 N. 

Corr. for Uh, 13m. (Table XXI.) - 1 34 ^^ w- - ^^'^ X ^^i = - ^ ^^ 

Sun's dedin. at (Greenwich time 33 16 9 N. Dedination of Dubhe, July 1845 62 35 4 N. 

90 ^ 



Sun's Co. dedination 66 44 51 N. Star's Co. dedination 37 34 56 N. 



O I II O I II 

Obs. alt. sun's lower limb 6 30 15 Obsenred altitude of Dubhe ...3114 

Dip of the horizon — 4 17 Index error -f 1 30 

App. alt. sun's lower limb 6 25 58 2115 30 

Refr.— .parallax (Table XVIII.) — 7 47 Dip of the horizon ~ 3 50 

True alt. sun's lower limb 6 18 11 App. alt. of Dubhe ^. 21 11 40 

Sun's semidiameter + 15 45 Refraction — 2 26 

True alt. sun's centre 6 33 56 True alt. of Dubhe 21 9 14 

Sun's Co. dedination 66 44 51 N. Starts Co. declination 27 24 56 N. 



Latitude 73 18 47 N. Latitude 48 34 ION. 

*G2 
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PROBLEM VI. 
To find the LaMtude by an JUiiude of the Polar Star. 

RULE. 

To the Sun^s right ascension, taken firom Table XIV., add the time 
since noon when the altitude was observed : their sum (rejecting ^4 hours, 
if it exceed that quantity) will be the right ascension of tne meridian, with 
which enter Table XVlI., and add the correspondinff correction to, or 
subtract it from, the star'^s true altitude, as directed in Uie Table: the sum, 
or remainder, wUl be the approximate Latitude, to which add the correction, 
taken from Table XVII.* and the sum will be die Latitude, always 
North-t 

EXAMPLE I. EXAMPLE II. 

May 21, 1835, the altitude of the Polar January 16, 1840, at 9h. 40m. past noon. 

Star was observed to be 50° 18' at lUh. 15m. the altitude of the Polar Star was 67° 36^, 

past noon, the height of the obsenrer's eye the height of the obserrer's eye bein^ 80 feet : 

being 80 feet : required the latitude* required the latitude. 

Sun*8 right ascension. May 2l8t ... 3 61 glf*^'" ^ht ascension, Jan. 16th ... 19 51 



Time of observation 10 15 



29 31 



Right ascension of meridian 14 6 Subtract 84 



Right ascension of meridian 5 31 



o / tt 

Obs. alt. of the Polar Star 50 18 

Dip of the horizon — 4 1/ o t tr 

Obs. alt. of the Polar Star 67 36 

App. alt. of the Polar Star 50 13 43 Dip of the horixon — 5 15 

Refraction — 48 



App. alt. of the Polar Star 67 90 45 

True alt. of the Polar Star ...... 50 12 55 Refraction - » 

Correction (Table XVII.) ... + 130 ^nie alt. of the Pokr Star ...... wUTw 

Approximate Utitude 51 42 55 Cor«ctian (Table XVII.) -36 

Corr.(Tab. XVII.*) 0^.2 = -|- 12 Approximate latitude 66 54 22 

Corr. (Table XVII.«)...2'. 9 = + 2 64 



Latitud 51 43 7 N. 



Latitude 66 57 16 N. 



PROBLEM VII. 

To find the Latitude by two observed AWtudes of the Sun^ and the Time 
elapsed between the Observations ; having also the Latitude by Account f 
and the Sun^s Declination when the greater Altitude was taken. 

RULES. 

1. To the log. secant of the latitude by account (XXV.), add the log. 
secant of the sun^s reduced declination ; their sum, rejecting SO &om the 
index, call the log, ratio. 

f In the new Nautical Almanacs, Rules and Tables are gi^en for finding the Latitude by 
au Altitude of the Polar Star, to the nearest second. 



AST&ONOMICAL PROBLEMS. ^llii. 

2. From the natural sine of the greater altitude rXXVI.) subtract the 
natural sine of the less altitude, and set the logaiium of their difference 
(XXIV.) under the log. ratio. 

3. Take out the logarithm answering to half the elapsed time (XXVII.), 
and set it likewise under the log. ratio. 

4. Add these three logarithms together, and find the middle time corre- 
sponding to their sum (XXVIII.) ; the difference between which and the 
half-elapsed time, will be the time from noon when the greater altitude 
was observed-f. 

5. From the log. rising, answering to this time (XXIX.), subtract the 
log. ratio, and the remainder will be the logarithm of a natural number 
(XXIV.) ; which being found, and added to the natural sine of the 
greater altitude, their simi will be the natural co-sine of the meridian 
zenith distance (XXVI.) 

6. Having found the meridian zenith distance, apply to it the reduced 
declination, as directed in Page xliii., and the result will be the latitude at 
the time of taking the greater altitude. 

7. If the latitude thus found, should differ considerably from the latitude 
by account, the operation is to be repeated, using the computed latitude 
instead of that by account, until the latitude last found, agree nearly witii 
the latitude used in the computation. 

Remarks on the Times of Observation. 

» 

As the above metiiod is only an approximation to the truth, it must be 
used under tiie following restnctions, t^. 

The observations must be taken between nine o^dock in die forenoon and 
three in the afternoon. If both observations be in the forenoon, or both 
in the afternoon, the elapsed time must not be less than the time from noon 
when the greater altitude is taken. If one observation be taken in the fore- 
noon, and the other in tiie afternoon, the elapsed time must not exceed 
four hours and a half; and in all cases, the nearer the greater altitude is to 
noon, die better* 

If the sim^s meridian zenith distance! be less than the latitude, the limit- 
ations are still more contracted. If tne latitude be double the meridian 
zenitii distimce, the observations must be taken between half past nine in 
the forenoon, and half past two in the afternoon ; and the interval, or 
elapsed time, must not exceed three hours and a half. The observations 
must be taken still nearer to noon, if the latitude exceed the meridian 
zenith distance in a greater proportion. 

EXAMPLE I. 

August 9, 1836, in latitude 50^ 40" N. by accoimt, at llh. 36m. S9s. in 
the forenoon, the altitude of tiie sun^s lower limb was 5SP 18^ ; and at 

~ ' |- — 1 ~ -1 - f - - I I. I - — ^ — ^ ^ ^ . - ■ ■ I - HI "- T — 

•f- When the middle time is greater than the half-elapsed time, both obserrations will be 
on the same side of the meridian ; oUierwise, on difFerent adeB. 

X The meridian zenith distance is equal to the sum of the latitude and dedinatiim, when 
they are of contrary names ; or their difference^ when of Uie same name. 
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Ih. 13m. 538. in the afternoon, its altitude was 51° 59^, the height of the 
observer's eye being 26 feet: required the true latitude. 

O / O / 

First obs. alt. of sun^i lower limb ... 53 18 Second obe. alt of sun'ft lower limb... 51 59 
Corr. from Table IX. + W. I or ... -f 10 Corr. from Table IX. + KK. 1 or ... + 10 



Tniealtitade 58 28 Troealtitade 52 



Times. Altitudes. Nat. Sines. Lat. by ace 50° 40'...Secant 0. 19803 

12h. Om. Os. 539 28^ 80351 Dedination 15 48 ...Secant 0.01673 

11 36 29 A. M. 52 9 78962 

Log. ratio 0.21476 



23 31 Diff. 1389 Log. 3.14270 

1 13 53 P. M. 



1 37 24 Elapsed time. 

48 42 Half-^ilapsed time Log 0.67592 

12 23 Middle time Log. 4.03338 



36 19 Time from noon Log rising 8.09787 

Log ratio 0. 21476 

Natural number 764 Log. 2.88311 

Natural sine of greater altitude 80351 

Nat. co-sine of mer. sen. distance 81115=85° 47^ N. 

Declination 15 48 N. 



Latitude 51 35 N. 



As the latitude resulting from this computation differs 55^ from the 
latitude by account, the operation must be repeated, using the latitude last 
found, instead of the latitude by account. 

Latitude last found 51° 35^...Secant 0.20665 

Declination 15 48 ...Secant 0.01673 



Log. ratio 0.22338 

Difference of natural sines 1389 Log 3.14270 

Half-elapsed time Oh. 48m. 42s. Log. 0. 67592 

Middle time 12 38 Log 4.04200 

Time from noon 36 4 Log. rising ••....•,... 3.09187 

Log. ratio 0.22338 

Natural number 739 Log. 2.86849 

Natural sine of greater altitude ......80351 

Nat. co-sine of mer. zen. distance 81090=35° 49^ N. 

Declination 15 48 N. 



Latitude... 51 37 N. 



As this latitude differs only two miles from the latitude by the first 
operation, it may therefore be esteemed the true latitude. 

In the preceding example both observations were supposed to be taken 
in the same place ; \)\xt as this is seldom the case, it will be necessary, when 
the ship is makin^^ much way, and the elapsed time is considerable, to 



ASTRONOMICAL PROBLEMS. Iv. 

correct the less altitude, in order to find what it would have been, had it 
been taken at the place where the greater altitude was observed ; which is 
to be done as follows : 

Let the bearing of the sun be observed by compass, at the time of 
taking the less altitude^ and find the number of points contained between 
that and the ship^s course by compass, between the observations, corrected 
for lee-way, if she make any, which subtract from 16, when it is more dian 
8 points ; likewise compute the distance run during the elapsed time : with 
these enter Table I., and find the corresponding difference of latitude, 
which will be the correction for the change of station. 

If the le88 altitude be observed in the /oreraoon, the correction is to be 
added to it, if the above angle be less than 8 points ; but when it is more, 
to be subtracted. 

If the less altitude be observed in the afternoon^ the correction is to be 
subtracted, if the an^le be less than 8 points ; but when greater, it is to be 
added to the less altitude. 

The less altitude being thus corrected, proceed according to the Rule, 
and the result will be the latitude of the ship when the greater altitude was 
observed^ 



EXAMPLE II. 

October 8, 1835, in latitude 60^ 10^ N. by account, and longitude 139° 
W., the altitude of the sun^s lower limb was observed to be 19^ 41^" at 
lOh. 4m. SOs. apparent time in the forenoon, his centre bearing S. S. E. by 
compass, and at Ih. 32m. 36s. afternoon, it was Sl° 8^ The ship^s .course 
during the elapsed time was N. W. by N., sailing at the rate of 9 Knots per 
hour, and the neight of the observer'*s eye 16 feet : required the latitude of 
the slup at the time of taking the greater altitude. 

• h. m. o I tt 

App. time at ship at greater alt. 1 38 Sun's dec. Oct 8, by Page I. N. A. 5 42 43 S. 

Longitude in time 9 16 W. Corr. for Gieenwioh time (XXI.) + 10 17 

Greenwich apparent time 10 49 Sun's dedinationatOreenw. time 5 58 OS. 



The angle between the sun's bearing, S. S. £., and the ship's conise, N. W. br N., is 15 
points ; which shews that the ship has sailed within 1 point of the direction opposite the sun. 
Now 1 point taken out as a course in Table I., and 31 miles, the distance run in 8h. 26m., the 
elapsed time between the two observations, giro in the latitude column 30 miles, to be applied 
to the less altitude, according to the above Rule. 

Of o / 

First obs. alt. of sun's lower limb 19 41 Second obs. alt. of sun's lower limb... 91 8 

Corr. Table IX. -|- y. 7 or + 10 Corr. Table IX. + y. 8 or + 10 

True altitude 19 51 True altitude 21 18 

Corr. for ship's way — 30 .i...... 

Reduced altitude 19 21 
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Timn. Aititadat. Nbt.Sinet« Lat. by aoo. ...... 00° 10'...8eeMit 0. 30823 

12h.0iii.0s. 190 2r 33134 Dedinadon 5 53 ...Secant 0.00829 

10 4 SO A.M. 21 18 30325 



^— — Log. ratio 0.30552 

1 55 40 DUF. 3191 Log. 3.60393 

1 32 36 P. M. 



3 28 16 Elapied time. 

1 44 8 Hatf-elapted time Log. 0.35763 

16 51 Middle time Log. 4.16708 

1 27 17 Time from noon Log. rising 3.85521 

Log. ratio 0.30552 

Natural number 3545 Log. 3.54969 

Natural Bine of greater alt. 36325 

Nat. co-aine of mer. sen. diat....... 39870=66° 30^ N. 

Declination 5 53 S Secant 0.00229 



LatltDde... 00 37 N Secant 0.30923 



Log. ratio 0.31152 

h. m. 8. Diff. nat. sines 3191 Log. 3.50393 

1 44 8 HaU^dapsed time ...» Log. 0.35763 

17 5 Middle time „ Log 4. 17308 

1 27 3 Time frmn noon Log. rising 3.85891 

Log. ratio 0.31152 

Natural number....... >. 8478 •••m......«...>m...m. liOg. .•.••......•.•••..•.. 3.54139 

Natural sine of greater alt. 36385 



Nat.ttSMnftofmer.«p,diit.^ 89803=66^ 33' N. 

l>edinatio& 5 53 S. 



Lsdtnde ... 60 40 N. 



A direct Method of finding the LatUude hy two AUUudes of the Sun^ 
the Time elapsed between the Obeefvationsy and the SurCs DeclinaHon 
when the greater JUUude woe observed.^ 

RULES. 

1. Add together the true altUtules (found as before), and take half 
their sum ; subtract the less altitude from the greater, and take half their 
difference. 

2. Find the interval between the dmes of observing the two altitudes, 
which call elapeed time ; take half €£ the elspsed time, and reduce it to 
degiees, &c. by Table XIX. 

^ This method of finding the Latitude by two Altitudes of the Sun, which is much simpler 
and more general than the former, and faidependent of the Latitude br Atsoount, was proposed 

S' Mr. James Irory, who has nven an ingenious Sohition of it in the PhilMophic&l 
agasine for August 1821. Mr. Riddle, of the Royal Naval Asylum, Greenwich, has since 
considerably improved Mr. I.*s Solution, and given a Rule, sfanilar to the above, in the same 
Work for September 1822. 
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3. Add together the cosecant of half the elapsed time (reduced as above)^ 
and the secant of the declination; their sum will be the cosecant of arc 

Jirat 

4. Add together the cosecant of arc first, the co-sine of half the sum 
of the altitudes, and the sine of half their difference : the sum of these 
logarithms will be the sine of arc second. 

5. Add together the secant of arc first, the sine of half the sum of the 
altitudes, the co-^ne of half their difference, and the secant of arc second : 
their sum will be the co^ne of arc third, 

6. Add together the secant of arc first (ahready found), and the sine of 
the declination ; their sum will be the co-sine of arc fourth, when the 
latitude and declination are of the same name ; but when they are of 
contr^ names, take the supplement for arc fourth, 

7. Take the sum or difference of arcs third and fourth, for arc fifth. 
(See Note.) 

8. Add together the secants of arc second (already found) and arc fifth ; 
their sum will be the cosecant of the Latitude. 

Note. When the sum of arcs third and fourth is equal to, or ^ater 
than 90°, their difference is always arc fifth ; but when their sum is less 
than 90^ (which will rarely happen), it may be doubtful whether their sum, 
or difference, ought to be taken for arc fifth. But the computation is soon 
made on both suppositions, for the secant of arc fifth is the last logarithm 
which is taken from the Table, and the other parts of the calculation are 
therefore not affected by the change : one of the results must certainly be 
the required latitude, and the latitude by account will generally be sufficient 
to determine which of them ought to be taken. 

Remarks. 

In this method the observations should, if possible, be taken under the 
same limitations as directed in the former (page liii.) ; these, however, may, 
m case of necessity, be considerably extended, if the altitudes be taken with 
care, the elapsed time measured by a chronometer, and the logarithms and 
arcs taken out to the nearest second. 

In both the methods no allowance is made for the change of the sun^s 
declination during the interval between the observations. This, indeed, 
mi^ht be done ; but the operation would be more complicated, while the 
omission will produce no error of consequence to the navigator, especially 
if the interval be not considerable. 

It will much facilitate the operation if a formula be written out before 
the commencement of the calculation; and it should be observed, that 
many of the logarithms may be obtained at the same opening of the Table : 
thus, the secant and sine oi the declination; the secant and co-secant of arc 
first, the former of which is wanted twice; the sines and co-sines of half the 
sum and difference of the altitudes ; and the sine and secant of arc second ; 
these being taken out together, will considerably expedite the calculation. 

* The Logf of the half-elapsed time may be tal^en from Table XXVII., which will save the 
troable of redudng the time to degrees, &c. 
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EXAMPLE I. (PageliiL) 

Altitudes. Times* 

° ' h. m. 8. o / 

53 28 1136 39 A.M. Lstitnde by aoooont... 50 40 N. 

52 9 1 13 53 P.M. Dedination 15 48 N. 

_. o / - 

Sum... 105 37 half 52 481 i ^7 24 Elapsed time. 

Diff.... 1 19 half 39i 48 42 Half^lapsed time=12° lOV 

Half-elapsed time 12^ 10^ Cki-secant 0.67593 

Son's dedination. 15 48 Secant... 0.01678 - Sine... 9.43502 



Arc first 11 42^ Go-secant 0. 69266... Secant ... 0.00913 .......Secant 0.00913 

Half sum alts 52 48^ Ck>-8iue... 9. 78l88...Sine ...... 9.90125 

Half diff. alts 39) Sine 8. 06081. ..Co-sine... 9.99997 

Arcseoond 158 Sine ' 8. 53435...Secant ... *0. 00026 



Arc third 35 31 Go-sine... 9.91061 

Arc fourth 73 51 Co-sine 9.44415 



Arc fifth 38 20 Secant... 0.10545 

Secant... *0. 00026 



Latitude 51 37 Co-secant 0.10571 



EXAMPLE U. (Page Iv.) 

Altitudes. Tunes. • ' 

^ * h. m. s. Latitude by account ...... 60 10 N. 

19 21 10 4 20 A.M. Declination 6 53 S.' 

21 18 1 32 36 P. M. 



o / 



Sum... 40 39 half 20 191 ^ 28 16 Elapsed time. 

Diff.... 1 57 half 581 1 44 8 Half-dapsed time=260 2' 

o / 

Half-elapsed time 26 2...Co.secant 0.35764 

Sun's declination. 5 53...Secant ... 0.00229 Sine... 9.01074 

Arc first 25 53 Co-secant 0.35993... Secant...... 0.0459! Secant 0.04591 

Half sum alts 20 191 Co-sine... 9. 97208...Sine 9.54076 

Half diff. alts 581 Sine ...... 8.23086...Co-8ine ... 9.99994 

Arcseoond 2 6...Sine 8. 56287...Secant *0.00029 



Arc third 67 161 CoHune ... 9.58690 



Arc fourth 96 321=(180°-83o 271') Co-aine 9.05665 

Arc fifth 29 16 Secant... 0.05981 

Secant... *0. 00029 



o r 



LfttitQd« 60 40 N. ...G04wcaat 0.05960 
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EXAMPLE III. 

September 9, 1885, in latitude by account 6° SO" N., at Oh. 34m. 90s. 
by a chronometer, shewing Greenwich mean time, the altitude of the sun^s 
lower limb was 69^ 49^80^^, and at Sh. 44m. 20s. by the same chronometer, 
the altitude was 3SP 10^ 80^', the instrument being adjusted, and the height 
of the observer's eye 18 feet : required the latitude at the time the greater 
altitude was taken. 

Off/ 

Sun's declination for mean noon September 9, by Page II. of Nautical Almanac 6 80 84 N. 
Gorr. for Greenwich mean time^ Obu 24m., whan the greater alt. was taken — 83 

Son's dedinatian at Gieenwidi mean time 5 30 IN. 



First obs. alt. of sun's low. limb... 69 49 30 Second obs. alt. of sun's low. limb 83 10 30 
Corr. TableIX.-f.ir.4 = -|- 11 84 dorr. Table IX. 4. 10^. 6 = +10 30 

Sun's true alt, at first obs. ^ 70 54 Sun's true alt. at second obs 33 81 



Altitudes. Times by Chron. 

o ' h.m. s. 

70 1 84 20 

35 81 8 44 80 

Sum... 105 83 half 58 41 8 80 Elapsed time. 

Diff.... 34 40 half 17 80 110 Hafr-^lapsed time=17° 30^ 

o f 

Ualf-dapsed time. 17 30...Co.^eGant 0.58186 

Sun's declination . 5 30...Secant ... 0.00800 Sine ... 8.98157 

Arcfirst 17 85...Go-secant 0.58386...Secant ... 0.08088 Secant . 0. 08088 

Half sum alts ...... 58 41...Go^ine... 9.78863...Sine 9.90053 

Half diff. alts. 17 80...Sine 9.47418...Co.sine ... 9.97988 



Arc second 37 7...Sina 9. 78061. ..Secant ... *0. 



Arctiiird 3 47 «. Co-sine... 9.99905 



Arc fourth 84 14 Co-sine. 9.00195 



Arc fifth 80 87...Secant ... 0.78013 

Secant .,.*0. 09832 
o f 

Latitude 7 36 N Go-secant 0.87845 



Arc fifth 88 1 Secant ... &. 46081 

Secant ...*0. 09838 

o f . 

Latitude ...... 1 35 N. Co-secant 1.55913 



The sum of the third and fourth arcs being less than 90°, this example 
admits of two answers : first, by taking the difierence of the arcs, the 
latitude comes out T' 86^ ; and by taking their sum, the latitude will be 
1° 35^ ; but it is evident that the former, agreeing nearly with the latitude 
by account, wiU be the required latitude. 

♦ H2 
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Had this example been worked to seconds, the latitudes would have been 
7° ST 29^' and P SS' S''. 

NoTB. By the preceding method, the latitude may be found by two 
observed altitudes of a star ; but in this case it will be necessary to reduce 
the interval between the observations, as measured in mean solar time by 
a watch or chronometer, to sidereal time, by Table XXXVII., as 
explained in the use of that Table. 

PROBLEM VIII. 

To find the apparent and mean Time at Ship or Place of Ohsenyatum^ 
and thence the Error of the Watch^ or Chronometety by an AUUvde of 
the Sun. 

RULES. 

1. With the estimated longitude, and apparent time at ship when the 
observation is taken, find the corresponding apparent time at Greenwich*, 
to which apply the equation of time, taken out for the nearest noon firom 
Page I* of the month in the Nautical Almanac, as directed at the head of 
its column : the result will be the corresponding mean time at Greenwich 
nearly. Or the Greenwich mean time may be found by a chronometer, 
whose error for that meridian is known. 

2. From the observed altitude of the sun''s lower limb subtract the dip 
of the horizon (V.) and the refraction (IV.), or the difference of refraction 
and parallax (XVIIL), and to the remainder add the sun^s semidiameter, 
taken from Page II. of the Nautical Almanac : the sum will be the true 
altitude of the sun^s centre. Or the correction for the dip, refraction, and 
semidiameter may be nearly found at once by Table IX. 

8. Take out the sun^s declination for the preceding noon at Greenwich, 
from Page II. of the Nautical Almanac, and correct it for Greenwich mean 
time by Table XXL or Table XXXIILf 

4. Take out the equation of time from Page I. of the Nautical Almanac, 
and reduce it to Greenwich time by Table LI. 

5. Then proceed according to one of the following methods. 

METHOD I. 

L Subtract the sun^s declination from 90°, when the latitude and decli- 
nation are of the same name ; or add it to 90^ when they are of contrary 
names ; and the sum or remainder will be the sun^s polar distance* 

^. Add together the sun^s true altitude, the polar distance, and the lati- 
tude of the place of observation ; take the difference between half their sum 
and the sun^s true altitude, and note the remainder : 



* See Note at bottom of page zlviL 

t Or the correction for reducing the declination to Greenwich mean time may be found by 
the (Uff^for I hour^ in the Nautical Almanac 
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3. Then add together, 

The co-secant of the polar distance (XXV.) ; 
The secant of the latitude ; 
The co-sine of the half-sum ; 
And the sine of the reminder. 

4. The sum of these four logarithms, rgecting tens in the index, will be 
the log. (XXXI.), answering to the apparent time from the nearest noon : 
consequently, if the observation be made in the morning, the time thus 
foimd must be taken from 24 hours, to obtain the apparent time from the 
preceding noon. 

5. To the apparent time thus found, apply the reduced equation of time, 
by addition or subtraction, as directed at tne head of its column in Page I. 
of the Nautical Almanac ; and the sum, or remainder, will be the mean Hme 
at the ship, or place of observation. Hence the error of the watch or chro- 
nometer, at the meridian of the place, may be found either for apparent or 
mean time. 

METHOD II. 

1. When the sun^s declination, and the latitude of the place, are of the 
same name, take their difPerence, but when they are of contrary names, 
take their sum, under which set the sim^s zenith distance* ; take the sum and 
difference of these, also the half sum and half difference ; then add together, 

2. The secant of the latitude (XXV.) ; 
The secant of the declination ; 

The sine of the half sum ; 

And the sine of th^ half difference. 

The sum of these four logarithms, rejecting tens in the index, will be 
the log. (XXXI.), answering to the apparent time from the nearest noon, 
as before. 

This method of computing the apparent time will be found very convenient 
when it is required to work to the nearest second ; since the proportional 
parts to seconds, being all additive, may be added at once with the logarithms, 
to find the required logarithm. 

Note. The observations for finding the time should be taken when the 
sun, or other celestial object, is at feast three hours from the meridian ; 
and the nearer it is to tibe east or west points of the horizon, the better ; 
because then the change of altitude is quickest, and an error of a few miles 
in latitude will not materially affect the time.f 

It will be proper to observe several altitudes, noting the times, by the 
watch or chronometer, when each is observed; and to use the means of the 
sets, which are found by adding the sets together, and dividing their sum 
by the number that are taken. 

* The zenith distance is found by subtracting the altitude from 909. 

•f The time from noon, or the altitude, when the sun, or other celestial object, is in the most 
advantageous position for finding the time at the place of observation, is given in Tables 
XLV. and XLVI. 
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EXAMPLE I. 

August 16, 1885, the foDowii^ obsenratioiis were made <^ the sun^s 
lower umb, in latitude 86° 81' N., and kno^tiide by acc<mnt 162° E., the 
height of the observer's eye being SO feet : reqmred the true apparent and 
mean time at the ship, and the error of the watch. 



ratdk Sun^iLiI* 
h:m. 8. *> ' 
4 40 24 80 



App.ti1nflatBhip9A11g.l6y 4 48 Equation of timfli 1 4. 4 M 

84 Augast 15 j ' 



il 10 5i "I ' ■ Corr. for 12 hrs. ^ . 1 

42 5 ^ m ^ ^ Bo. for 6h. 88m. 3 .3/ " 

43 23 36 Longitude in time ...••• 10 8 £. 



44 17 23 21i ,, ^ ^ ,, 7777 Eq-atGreenwiditimeH- 4 11 

* Green.Bp|k.time,Anf.l5, 18 84 



Corr. (XVni) 



5) 210 82 119 12 Equation of time ........ + 4 

Means 4 42 6 23 50 24 Owenwidi mean time... IS 38 ^ ^ ^ 

Dip of honwm... -^ il7 ^^^^ deeUnation, August 15, (P. IL, N. A.) 14 13 36 N. 

23 46 7 Correction for 12 hours (XXI.) — O' 33^' 1 «... 

... - 2 ^^^ for6h.38nw - 5 18 | - " »* 

23 44 7 Su>^'> declination at Oreenwich mean time. 13 58 45 N. 

8tth*s semidiam. . + 15 49 ^ 

Sun's true alt. ... 23 59 56 Sun's pohur distance 76 1 15 

METHOD L 

True altitude 34? (^ 

Polar distance 76 1 Co-secant 0.01306 

Latitude 36 31 Secant... 0.09498 



Sum 136 38 

Half-sum 68 16 Co-sine... 9.56854 

Bemainder 44 16 Sine ...... 9.84886 

h. m. 8. I I h. m. s. 

Apparent time at ship 4 41 11. Log. 9.52038 4 41 11 

Equation of time + 4 11 Time by Watch 4 42 6 



Mean time at ship 4 45 28 Watch /M^fbr apparent time 55 

Time by watch ,.•• 4 48 6 i 1 

Watch ^ow for mean time ... 3 16 



METHOD H. 

Latitude 86<'31' O^N Secant 0.094915 

Sun's declination 13 58 45 N. Secant 0.013033 

28* 

Dlfferenoe 22 38 15 

Zenith distance 66 4 

Sum ^. ..... 88 88 19 Hd£ 44 14^ 9 ... Sine.*. 9.848855 

Difference 43 27 49 Half 21 43 54 ... Sine... 9.566222 

285 
h. m. s. ' 

Apparent time at ship 4 41 11 Loff«.. 9.52085. 

Equation of time -f 4 11 

Mean time at ship 4 45 88 



* For the method of finding the proportional parts to seconds, see Explanation to TaUe XXV. 
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EXAMPLE II. 



March 15, 1835 (civil time), the following observations of the sun^s lower 
limb were made in latitude 16^ 29" 8(V' N., and longitude 99P 30" W., the 
height of the observer's eye being S2 feet, and the error of the sextant S^ B(y^ 
to be subtracted : required the apparent and mean time at the meridian of 
the ship, and the error of the watch. 

App. Timet Altitudes of li. m. m, g, 

by Watch. ^•■/'•^; App. time at ship, Mar. 14, 18 45 Equat. of time, 



W S 52 10 28 46 ^^«^*^^^ ^ *^^« iifW 

44 50 35 30 qt- qo 

46 44 44 15 24 



Equat. of time, 1 • a ik 
. March 15 ... / "^ 

Correction far t « 

lh.32m. I * 



Z)^IU^ _2;^^ App. time at Green. Mar. 15, 123 ^(^tii^r!!'/"*" ^ ^^ 

18 44 49 10 36 10 ^^- "^ ^"^^ ^^^ ^' ^- ^'^' +_! 

Index error - > 50 MeantimeatGieen.Mar.15, 1 82 



/ // 



^ /TYM^fis l^^22 Son's declination, March 15, (P. II, N. A.) 2 18 8S. 

U)r.(lX)4-y.6= + 6 36 Correction for Ih. 82m. (XXI) - 180 

Sun's true alt. ... 10 89 56 Sun's decUn. at Greenwich mean time 2 16 88 S. 

90 



Sun's polar distance 92 16 88 



METHOD I. 

o t 

True altitude 10 40 

Polar distance 92 164 Co-seeant 0.00084 

Latitude 16 29| Secant ... 0.01824 

Sum 119 26 

Half-sum 59 43 Conine ... 9. 70267 

Remainder 49 3 .........Sine 9.87611 

h. m. 8. ■■ I . ■ 

Apparent time from noon 5 12 42 Log. 9.59936 

24 



- ■ - ' h. m. s. 

Apparent time at ship 18 47 18 «.... 18 47 18 

Equation of time ^ + 9 14 Time by Watch 18 44 49 



Mean time at ship 18 56 32 Watch «foto for apparent time... 9 SB 

Time by watch 18 44 49 ........ 

Watch ahw for mean time 11 43 



METHOD IL 19 

Latitude 16° 29' 30" N, ...., .....Secant 0.018226 

Sun's declination 2 16 38 S Secant 0.000340 

3 

Sum 18 46 8 

Zenith distance. .«....•«••• 79 20 4 

o / // u 

Sam ^ 98 6 12 Half 49 3 6 .^^iiie... 9.878109 

Difference 60 8a 56 Half 30 16 ^8 ... Sine... 9.70^462 

h* m. 8» tmmtm-m»m^mm 

Apparent time £rom noon 5 12 42 Log... 9.59937. 



IxiV. ASTRONOMICAL PEOBLEM8. 

Having found the apparent time from noon, proceed as in the first method, 
to find the apparent and mean time, and thence the error ol the watch. 

PROBLEM IX. 

To find the apparent and mean Time at Ship or Place of Observatian^ 
and thence the Error of the IVatch or Chronometery by an AUUude 
of a Star. 

RULES. 

1. With the estimated longitude and apparent time at ship, or by a chro- 
nometer, find the mean time at Greenwich. 

% From the observed altitude of the star, subtract the dip (V.) and 
refraction (IV.), or subtract the correction taken from Table XV., and the 
remainder will be the starts true altitude. 

8. Reduce the starts right ascension and declination (XIII.) to the given 
year and month,* and the sun^s right ascension, taken out for the preceding 
noon from Page 11. of the month in the Nautical Almanac, to the mean 
time at Greenwich (XXII. or XXXIII.) 

4. Take out the equation of time from Page I. of the Nautical Aknanac, 
and reduce it to Greenwich mean time by Table LI. 

B. Proceed as with the sun, by dther of the methods in the last Problem, 
to find the hour-angle, or starts custance from the meridian (which, with the 
sun, is the time from noon) ; this being added to the starts right ascension, 
if the star be to the westward of the meridian^, or subtracted from it, if the 
star be to the eastward, the sum or remainder will be the right ascension of 
the meridian. 

6. From the right ascension of the meridian, increased by 24 hours if 
necessary^ subtract the sun^s reduced right ascension ; and the remainder 
will be ue apparent time of observation at the meridum of the ship. 

7. To the apparent time thus found, apply the reduced equation of time, 
by addition or subtraction, as directed at the head of its column in Page I. 
of the Nautical Almanac; and the sum, or remainder, will be the mean time 
at the ship, or place of observation. Hence the error of die watch or chro- 
nometer, at the meridian of the place, may be found either for apparent or 
mean time. 

EXAMPLE I. 

January 5, 1835, in latitude 189 21^ N., and longitude by account 
BSP 46^ West, tiie following altitudes of the star Procyon were tdcen, when 
it was west of tiie meridian, tiie observer's eye being SO feet above the sur- 
face of the sea : required tiie apparent and mean time at tiie ship, and 
thence tiie error of tne watch. 

* In the Nautical Almanac for 1835, the trae appareni right atoeniionB and declinations of 
the principal fixed stars (that is, their mean places corrected for the efiects of preoessiony aber- 
ration, and nutation,) are given, from page 368 to 407) for every day, or tenth day of the 
mcmthy and may be thence taken, instead of their mean places in Table XIIL, in cases where 
the greatest accuracy is required* 

t The time of the principal itan passing the mtridian, will be f oimd in TaUe XLIV. 
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Apn^Timei AMtiidM h. m. s. 

by watdu " ~ 

16 41 30 26 13 i^n^t^^e li^^^« W^X) ^ ^^ 0W.Dipofhori«^.V.7..... - 4 17 



ratdu o'»«Sjar.^pp^jj^^^^j^^g|j.p jg^g^g Stiff's obfc altitude... 24 



^ 12 ^ li Apparent time at Oreenw. 20 32 45 ' 23 55 43 
54 30 M 47 E^'^ti^*^®^*™®*^*^'^— + ^ ^ Rcfraetion - 2 8 

59 13 21 17 i^Qg^ ^^0 ^^ Greenwich 20 38 45 Star's true altitude... 23 53 35 



5)J48^ 120_0 h. ^ ^ ^ ^ 

1/. ^n JE AA i\ Sun*sR. Asoen., Jan.5... 19 3 Equation of time, Jan. 5 5 34 

*P ^^ ^ ^^ ^ Corr.for20h.39m.(XXII). + 3 47 Cor. for 20h. 39m. (LI.) + 22 

Sun*8R.A.atOreen.time 19 6 47 £q. for Cbeenw. time •«. 5 56 

h.m. s. o * « 
Star's right ascension, 1834. (XIIL) 7 30 37 Star's dedination, 1834. (XIIL) 5 38 41 N. 

Ajmual variation + 8 Annual Tariation — 9 

Star's riffht ascension, Jan. 1835 «.. 7 30 40 Star's declination, Jan. 1835... 5 38 32 N. 

90 



Stiff'k polar distance 84 21 28 



METHOD I. 

o r 

Star's true altitude... 23 53^ 

Polar distance 84 21^... Co-secant. 0.00211 

Latitude 18 21 Secant 0.02267 



Sum 126 36 

Half-sum 63 18 Co-sine ... 9.65256 

Remainder 39 24^ Sine 9.80267 

h. m. s« _— - 

Star's distance from meridian 4 26 41 W. ...Log. 9.48001 

Star^ right ascension 7 30 40 

Right ascension of meridian 11 57 21 

24 



35 57 21 

Sun's right ascension 19 6 47 

" h. m. s. 

Apparent time at ship • 16 50 34 16 50 34 

Equation of time • + 5 56 Time by watch 16 49 45 

Mean time at ship 16 56 30 Watch shw for apparent time 49 

Time by watch 16 49 45 _— ^ 

Watch shw for mean time 6 45 



EXAMPLE II. 

April SS, 1835, in latitude 4SP 14<^ N., when a chronometer, which was 
5m« iSs. too fast for Greenwich mean time, shewed 9h. 8m. 46s., the 
observed altitude of the star Arcturus, eastward of the meridian, was 
86^ 54^ ; the error of the instrument being + 3^ (y\ and the height of the 
observer'^s eye 24 feet : required the apparent and mean time at ship, and 
Aence the error of the chronometer. 

♦ I 



byi AfiTBOMOMICAL P]K>9LBM«. 

h. ntL 8* h* in* ib 

Mesn time by chnmometer 9 8 4(1 8im*s riglil Mceiiiloii» AprQ 89 1 57 49 

Chronometer too fast — 5 16 Corzectioii for 9h. 8m. (XXII.) + 184 

Mean time at Oreenwich... 9 8 80 8iiii*t B« Aien. at GtMnw. mem time... 1 59 13 



** ' h. m. 8. 

Star's obeerred altitnde 86 54 Star's right ascens.^ Jan. 1834 (XIIl.)... 14 8 6 

Index error -f 8 Ann. variation + 8*. 73 X li = + 4 



86 57 Star's right aseepsleii, April 1885 14 8 10 

ConectioA TaUe XV — 6 »..-^- 



Star^ troe altitude ............ 86 51 Star's deoUnatioo, Jan. 1884 (XIIL) ... 80 3 S N. 

— Ann. variation — 18^,96 X U = ...... — 25 

m. 8. I 

Equation of time, April 88 ... 1 89 Star's dedinatioOt April 1885., 80 8 37 N. 

Correction for 9h. 3m. (LI.)... + 5 90 

Equation at Oreenwich time... 1 34 Star's polar distaaoe...*.***...........*....... 69 57 83 

METHOD L 

O / 

Star's true altitude... 36 51 

Polar distance......... 69 57 .........Co-secant 0.08715 

Latitude 48 14 Secant... 0.13058 



Sum 149 8 

Half^m 74 31 Go-sfaie... 9.48644 

Remainder 87 40 Sine ...... 9. 78609 

h. m. s. -.——.—— 

Star's distance &om meridian 3 51 44E....Log....... 9.87081 

Star's right ascension 14 8 10 

Right ascension of meridian 10 16 86 

Sun's right ascension • 1 59 18 

— — h.aL & 

Apparent time at ship 8 17 13 8 17 13 

Equation of time —134 TimeBychrommeter............... 9 8 40 

Mean time at ship 8 15 39 Chronom«/ai< for ^>parent time.. 51 33 

Time by chronometer 9 8 46 ■ ■ 

(XurQiiom./ifl for mean time. 53 7 

PROBLEM X. 

Ta^nd the apparent and mean THme at Ship^ or Place of ObBervmUon, 

and thence the Error of the Watch or Chronometer^ by an Altitude 

of a Planet. 

RULES. 

1. With the estimated longitude and apparent time at ship, or by a chro- 
nometer, find the mean time al Gi^nwich, as shewn lA ProUem VlII. 

9.. From the observed altitude of die ^taet, subtract the c^ (V.) and 
refraction (IV.), aoid to the reraraidet add the paraBaz in altitude 
(XLVIII.) : the tesult will be Ae ttue altitude of thl^ {daaet. 

3. Take the sun's ri^taseensionfiroiiiPi^IL of the NautiealAlmaBaey 
for the preceding noon, and reduce it to the mean tkne «l Gft^wid^ 
(XXII. or XXXIII.) 
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4. Reduce the right ascension and declination of the planet, taken firom 
the Nautical Almanac, to the mean time at Greenwidt (See Note at 
the top of Page xlvii) 

5. Take the equation of time firom Page I. of the Nautical Almanac^ 
and reduce it to Greenwich mean time (LI.) 

6. Proceedaswith the 8un,byeitiier of themetiiods giyeninProblemVIII., 
to find the planet^s meridian distance, and tiience compute the apparent ana 
mean time at ship, as directed by the Ryles for a Star^ in Problem IX. 

EXAMPLE I. 

January 10, 18S5, in latitude 28P16' N., and longitude by account S4P W., 
at 6h. 10m. P# M., apparent time by watch, the altitude of the centre of 
the planet Jupiter was observed to be 65° 10^ 46^ east of the meridian, the 
heignt of the observer's eye being 18 feet : required the apparent and mean 
time at the ship, and fix)m thence tiie error of tiie watcL 

b. m, o t H h. m. 8. 

App. time at ship .... 6 10 Jupiter's obserred alt 55 10 45 Son*! R. A., Jan. 10. ... 10 24 53 
LoDirMiiidemtimaW.. 2 16 D^ofhorisoA — 4 4 Cor. for 8h44m. (XXII) + 184 

App. time at Greenwich 8 26 55 6 41 San'8R.A.atGreen.time 10 26 26 

Equation of time 4" ^ Refraatkm <~ 40 ■ 

' — m. •• 

Mean time atGreenwich 8 S4 55 6 1 Eqnationoftime, Jan. 10.. 7 4S 

•— Par. in alt (XLVIII) + 1 Corr.forSh. S4m. (LI.).... + ^ 

Jopiter'a true altitude. 55 6 2 Equation at Greenwich time 7 52 
h. m. 8. ■ o t tf ■ " 

Juuiter'aB.A^Jan.lO.. 4 80(p.88SN.A.) Jupiter'sdec., Jan.10 ..19 53 15N.(pb88SN.A.) 
Dittos Jan.!!.. 4 25 Ditto, Jan. U . .10 62 52 N. 

Variation in 24 hours .. 14 Log. 2. 0122 Variation in 24 hours .. 23 Log. !• 7966 

Greenwich time 8h. 34m* Log. .4474 Greenwich time 8h.S4m. Log. .4474 

h. m. s. ' o t ft ■ 

Variation in dh. 84m.... —0 5Log.2.4596 Variationin8h.84m... — 8Log.2.2440 

Jupiter's R. A.) Jan. 16)) 4 a «^ Jujutei's dec, Jan. 10> I «o 59 15 N * 

atmeannoon f atmeannoon I 

Ditto at Greenwich time. 4 84 Ditto at Greenwich time 19 58 7N. 

90 

o I Jupiter's polar distance. .70 6 53 

Jupitei^ true altitude . . 55 6 .^— — 

polar distance.. 70 7 0>-seeaBt 0.62660 

Latitude 22 16 Secant .. 0.08366 

Sum 147 29 

Half^um 78 44i Co-ame. . a 44711 

Bmwinilm. IS 88} ......Sine.... & 50467 

h. m. 8. ■ 

Jupitei's meridian distance 2 29 38E... .Log.. .. . 9.01213 

— — .^ right ascension 4 34 

Right ascension of meridian 180 56 

^ 21 

25 80 56 
Sun's right ascension 19 26 26 h. nu s. 

Apparent time at ship 6 4^. 6 ^^ 

Equation of tune -f 7 52 Time by watch 6 10 

Mean time at ship 6 12 22 Watch/a»e for apparent tune . . 5 30 

Timebywatch 6 10 

Watch flow for mean time 2 22 

»I2 
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EXAMPLE II. 



December S7, 1835, in ktitude 10° 12^ S., when a chronometer, which 
was 8m. 168. too slow for Greenwich mean lame, shewed 6h. 49m. ISs. P.M., 
the observed altitude of the centre of the planet Venus, westward of the 
meridian, was IP S6' 15^', the error of the instrument being — 9f 45^', and 
the height of the obserrer'^s eye S4 feet : required the apparent and mean 
time at the ship, and thence tne error of the chronometer ror the meridian of 
the place of observation, 

h. in. 8. o / /' h. m. 8. 

Mean time by chroo. 6 49 12 Veonafs obs. altitude • 11 26 15 Sun's R. A., Dec. 27. ... 18 22 9 
Chronom. too slow . + 2 16 Index error — 2 45 Cor. for 6h^lm. (XXII.) -f- 1 10 

Mean time at Green. 6 51 28 11 2S 30 Son's R. A. at Green, time 18 23 25 

Dipofhorixoii — 4 42 



11 18 48 m. 8. 

Refraction — 4 40 Eqoationof time, Dec.27. . 1 ftO 

. Corr. for6h.51m.(LI.)....-h 8-6 

11 14 8 

Par. m ah. (XL VIII.) 4- 6 £q. at Greenwich time .... 1 17. 6 

Venuvstrueahitiide. 11 14 IS 



h. m. 8. o I tt 

VenumR.A.,Dec.27 .. 19 51 19 (p.290N.A.) Venii8f8 dec, Dec. 27.. 22 29 46 S. (pb290N.A.> 

Ditto, Dec.28 .. 19 56 99 Ditto, Dee. 28. . 22 16 S6 S. 

Variation in 24 hours .... 5 20 Log^. . 6582 Variation in 24 hours . . IS 9 Lo|!f. .2612 

Greenwich mean time .... 6h. 51m. hog, . 5445 Greenwich mean time . . 6h. 51m. Logb . 5445 

h. m. 8. I. o t t9 _— ^.. 

Variation in 6h. 51m..... + 1 SI 1^.1.1977 Variation m 6h. 51m. .. — 8 45 Log^. .8069 

VenuflTS R. A., Dec. 27, \ in 51 lo Venus% dee., Dec 27,'! 90 og ^ c 

at mean noon j- iw ox *w ^ ^^^ ^^^p^ ^ zz x» 40 o. 

DittoatGreanwiditiBe.. 19 52 50 Ditto at Greenwich time 22 26 OS. 

90 



Venus's polar distance . . 07 84 

o t 
Venu6*s true altitude. ... 11 14 

polar distance . . 67 84 Co-eecant Oi 08418 

Latitude 10 12 Secant .. Oi 00692 



Sum 89 

Half«um 44 80 (>>.eine . . a 85324 

Remainder 88 16 .'. .Sine .... 9. 73921 

h. m. 8. ^— •■— — 

Venus's meridian distance 5 27 51 W. . .Log^. .... ft 63855 

' right ascension 19 52 50 

R. ascension of meridian -f- 24 hrs. 25 20 41 

Sun's right ascension 18 28 25 

■ h. m. 81 

Apparent time at ship 6 57 16 6 57 16 

Equation of time + 1 IS Time by chnmoBBeter 6 49 12 

Mean time at ship 6 58 84 ChraHi «2<nd for apparent time . . 8 4 

Time by chronometer ► . . . 6 49 12 ' ' 

Chronometer dcm for mean time. . 9 22 



ASTAOKOMICAL FAOBLBIIS. IxiX. 

PROBLEM XI. 

To find the apparent and mean Time at Ship, or Place of Observation^ 

and thence the Error of the Watch or Chronometer, by an AUiiude of 

the Moon. 

RULES. 

1. With the estimated lon^tude and apparent time at ship, or by a 
chronometer, find the mean time at Greenwich, as shewn in Problem VIIL 

S. From the observed altitude of the moon^s upper or lower limb, com- 
pute the true altitude of the moon^s centre by the Rules in Problem IV. 

S. From Page 11. of the month in the Nautical Almanac, take out the 
sim^^s right ascension, and reduce it to Greenwich mean time (XXII. or 
XXXIII.) 

4. From Pages V. to XII. of the Nautical Almanac, take out the moon^s 
right ascension and declination, for the given day and hour at Greenwich, 
and reduce them to Greenwich mean time (XL VII.) 

5. Take the equation of time from Page I. of uie Nautical Almanac, 
and reduce it to Greenwich mean time (LI.) 

6. Proceed as with the sun,by eitherof the methods given inProblemVIIL, 
to find the moon^s meridian distance, and thence compute the apparent and 
mean time at ship, as directed by the Rules for a Star, in Promem IX. 

EXAMPLE L 

August 31, 1835, in latitude 35° 41i'S. and lon^tude by account 6S93(yE. 
at Ih. 54m. SOs. P. M., apparent time by watch, the observed altitude of 
the moon's upper limb, east of the meridian, was S4P 33^ 35^^ the instru- 
ment being adjusted, and the height of the bbserver'*s eye 16 feet: required 
the apparent and mean time at the ship, and thence the error of the watch. 

^^f!!!f of* ^^^\ 1 M 80 Obe-altD'sup. limb S4 33 35 Sun's R. A-, Aug; 80 . . 10 82 28 
AugustSl ) ^ Dip of horizon .... - 360 Cor.fi)r21h45nuCXXII) -f- 318 

2j ^ ' 34 29 45 8un*8R.A.«tGraenw.tinie 10 35 46 

Longitude in time E.. 4 10 ^^^^X T}- ^^ 1« InpBgelll.of Aug.iniiilNi:; 

Add. time at Green.) oi aa on — ^— the})^ semidiameter on the 30th. 

wich, August 30l. J ^^ ^ ^ Moon*s app. ait .. 34 13 20 at 22h. is lO' 7", and horizontal 

Equation of time -f 20 Moon's cor.(XXX) + 47 80 parallax SO' 9^'. 

Mean time at Greenw. 21 44 50 Moon's true alt . . 35 00 



'^h. m. s. o 9 tf 

yB R. A«, Aug. 30, at 2lh. 16 40 1 (p.XII.N. A.) ^'s dec. Aug. 30, at 21h. 22 54 4lS.(p.XII.N.A,> 
Ditto, at22h.l6 42 30 Ditto, at22h. 23 2 26S. 

Variation in 1 hour 2 29 Log.l.383l Variation in 1 hour ... . 7 45 Log. .8888 

Greenwich time after 21h. . 44m. 508. Log. . 1266 Greenwich time aft. 21h. 44m. 508. XiOg. . 1266 

h. m. 8. ° ' " 

Variation in 44m. 508..... + 1 51 Log.1.5097 Variation in 44m. 50b.. . + 5 47 Log.1.0154 

}l'8R.A.,Aug.30,at21h. 16 40 1 })*8 dec. Aug. 30, at 21h. 22 54 41 S. 

Ditto at Greenwich time. . 16 41 52 Ditto at Greenwich time 23 28 S. 

— — 90 



Moon's polar distance. . 66 59 32 



bOL MaMOWOMJCAL PiaiUMS. 



BUS. 

088 
Corr. for 22h. (LI.) — 17 Moon's polar dutanoe • 06 50} Co Decant Oi 

Bq. at Greanw. time 21 



£q.ortmie,Auff.90, 88 Moon*8 tme iHitnde . . 86 1 

' " (Ll.) — IT Moon's polar dutanoe. 06 50} c 

v«-^^ Latitude 85 41] fleeant .. Oi 09086 



6vm 117 42 

Half-sum 08 51 Co-nne. . 9.65738 

Bemabder 88 50 Sine .... 0.74608 

Iknu 8. __ 

Moon's meridian distance 4 48E.,.»Loe. .... ^42981 

Moon's light asoensioB 10 41 68 

Riebt asoennon of meridian 12 82 4 

film's right ascewioB 10 85 40 

Apparent time at ship • 1 50 18 * • 1 50 18 

S^tionoftime 4-21 Tfanebywateh 164 80 

Mean time at ship 150 80 Watch ate for app. time 148 

Timehjwatch 154 80 .— _ 

Wirtfih ite for mMV ti|Q0 2 



EXAMPLE 11. 

Oetober IS, 1885, (dtfliiiiie^ in htitade 4^ 8^ N., lAen #oiiioiiometer, 
nWeh wao 9m.9l6a. too fast for Greenwidi nean dine, diewed lOh. 64m. 14s. 
A. M., tfae altitude of the moon^o upper limb was oboenFtd to be 40^ 8S^ fKf^ 
west of the meridian, the error of toe instrument bemg » 9f 46^^, and the 
heieht of the observer's eye 18 feet : required the apparent and mean time 
at we ship, and the error of the chronometer for die meridian of the place 
of observation. 

h.«.a. o t n IbM.^ 

M4MI tima)rrChn>*VMC4 iA Ohft^alt P'anpb^lillb 40 28 20 Snn's R. A., Oct 12 .. 18 8 2 

nometer,Octl2../™**-^* Indexerror ...... — 2 45 C<iribr22h.52Dk. (XXII) + 3 80 

Chrgpwmeter too fast . — 2 20 

— — — «- 40 20 85 8an*sR.A4KtGnepir.tiaBe IS 11 82 

8CeaBtimeiit6fyei|rlM. » ^a Dip of horiion . . . , -- 4 4 i ■ 

wich»0ctl2....i"** ** ■ 

I - ■ 40 10 81 In page III. of OcL in the N. A., 

>'s8en^ I4^60f»>. «. a theys aeandiameter, onthel2th. 

m. 8. AngmeBt 4- lo f" '* ^ at 2Sh., is I4f 6(K^ and hsriaoplal 

S^ofti»e,0ctl2 ..18 1M paraiiBZ 6^ 26^'. 

CMf6r2lh»4]LI.>..*' + 1441 Moon's apfk ait ..40 1 81 

-^ n.- MonVooTcXXX) 40 88 

£q. at Greenwich time . 18 84.1 _i_ 

MoMiVtnitalt. .. 40 42 4 

h. m. s. o t tt 

y»Jt A.«g«tl2,«t20i- 6 12 21(EvVIUif^> )*s dec Oct 12, at 2^ ^ 15 26N. (p^VILM-A.) 
Ditto, atg8h. 0U84 IXtto, at W- d6 17 ON. 



hour 2 18 Lqg. 1*4826 Vaiiatian in 1 hour . . 184Ug.l.58Sa 

GNMiir. ti«eaaMP2a|m61nv48<* 1^ '96» Greenw. time after 2jfr. 61b. 48b. Lo^ .0880^ 

h. m. s. 6 t If '^ 

VariatioQin6l9.46s. .. ri- 1 AS Li«. 1*4808 Vanatiaiiin51m.48s.. + 1 21JLog. 1.8470 

ysiLA^Octl2,»t20i- 12 21 ^a dec. Oct 12, ^ 22b. 26 15 26M. 

Ditto at GreeoifiGh time. %U}» Ditto at GreeDwich time 26 10 47N. 

00 



Moon's polar distance . 08 48 13 



• ( 

Moob's true altitude t . * . 40 49 

Moon's pdar distance . . 6 4S C(M(e<*adt CH Oi'M 

Latitnda t i 48 S ..<•... .tooint «. 6^17401 

Sum 152 28 

Half^uih 70 14 ..w.^.GmM.. fllS7d62 

Renainder ...o 36 32 Sine ..«• 0.76431 

h* m» 8* ■ ■ 

Moon's meridian distance 3 49 40 W. . .Log. . . . . 0> 36313 

Moon's right ascension 6 14 16 

10 3 66 
U 

Right aseensioa of meridiaai-)-24h. 34 3 66 

Sun's right ascensbn 13 11 i2 

■ ' fa. Uh c# 

Apparent time at ship 20 52 24 20 52 24 

Equation of time — 13 34 Time hy chronometer 22 64 14 

Mean time at ship 20 3» 60 Ghrw/lM< ibr apparent time . . 2 1 50 

Time by chronometer 22 54 l4 _ 

Chrooometeryiutf for mean tine • . 2 16 24 



■ raUiMitM 



PROBLEM XII. 

Given, the apparent Time at the Ship, er Place of (fbeerwUUm, and ite 
Longitude, to find the true and aj^pofent Attitudes of a Celeetial 
(Xif^t. 

RtlLES. 

1. find the least meridian distance of the ^ren object, which, if it be 
die stin, is the appav^t tiake fitmi the fieaarest noon ; tmt H ihe object b^ 
the moon, a planet, or star, then add the sun^s right ascension to the 
apparent time : their sum (deducting 24 hours, if it exceed that time) will 
be the right ascension of the meridian ; the difference between which and 
the right ascension of the object, in time, will be its meridian distance ; but 
should the remainder exceed IS hours, subtract it from 24 hours, to give 
the h^uBt meridian distance* 

2. Add together the log. rising of the meridian distance (XXIX.), the 
log. co-sine of the latitude (XX v.), and ihe log. co-sine of the dedhiation. 

S. Find the natural number corresponding to the sum of these three 
logarithms (XXIV.), rdecting the tens from the index, ^d add it to the 
natural versed sine (XXXVI.) of the difference of the decHnation and 
latitude, when they are of the same name — or of their masto, wlwa ot eem- 
trary names ; the sum will be the natural Tersed sine of the true ssenith 
distance, which subtracted from 90^, will give the true altitude*. 



"^ • *■ • ' ^ '^ 



* In this ofnldoa the kig. combos are ti^ he taken out to fiv« akMes of deiaaal fifurai 
only, and the vattural venad tima to Hudjkttjm dmAmelfsuit$9 in tke TaUe> 



IXXlL ASTBONOMICAL PROBLEMS. 

4. If the object be the sun or a star, their coirectioii firom Table XVIII. 
added to the true altitude, will me the apparent altitude ; if it be a planet, 
the refraction (IV.) is to be adcbd, and the parallax in altitude (XL VIII.) 
is to be subtracted from the true altitude ; but should the moon^s apparent 
altitude be required, the correction taken from Table XXX., with the 
true altitude and horizontal parallax, is to be subtracted from the true 
altitude*. 

Note. The right ascension and declination of the sun, moon, or a planet, 
aind the moon'^s horizontal parallax, are to be taken from the Nautical 
Almanac, and reduced to Greenwich mean time of observation. The right 
ascension and declination of a star are to be taken from Table XIII., and 
reduced to the given year and month f. 



EXAMPLE L 

Required the true and apparent altitudes of the sun on April 4, 1835, 
in ktitude 14"" 58' N., and longitude 69P 49" E., at lOh. 40m. 18s. A. M. 
mean time at ship. 

h. m. 8. o ' tf 

Mean time at ship 23 40 18 Sun'8dediii.April3,(P.n.N.A.) 5 8 41N. 

Longitade in time (XIX.) 4 11 16 £. CoiT.forOr.tim6l2h.0m.(XXI.) + 11 31 

Ditto eh. 29m. + 6 14 

Mean time at Greenwich 18 29 2 



Sun'kdedin.atGhreenwichtime... 5 26 26 N. 

Mean time at ship 22 40 18 

£«qiiation of time — 3 16 m. s. 

Bquat.oftimeApril8(P.II.N.A.)... 3 30.2 

Apparent time at ship 22 37 2 Corr. for Gr. time 12h. Om. (LI.) — 9. 

24 Ditto 6h.29m. •....•— 4.9 



Apparent time from noon 1 22 58 Equat, at Greenwidi mean time 3 16.3 

h* m. s. 

Apparent time from noon 1 22 58.. Log. rising... 3.81167 

Ship's latitude U^59f N Ck>-8ine 9.98501 

Sun's declination 5 26(N Go-sine 9.99804 



Difference 9 31i...Versed 01379 

True zenith distance 22 30 ...Versed .07612 

90 



Nat. number... 6233 Log. 3.79472 



Sun's true altitude. 67 30 

Refraction — 



Sun's apparent altitude 67 30 



* The residt of the above will be the approxitnaie apparent altitude; and if greater accu- 
racy be required, the moon's correction should be again taken out with the approximate 
apparent altitude, and applied to the true altitude, inst«id of the former correction. 

t Or more correctly from the Nautical Ahnanac— See Note at the bottom of page bdv. 
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ASTRONOMICAL PROBLEMS. faoiii 



EXAMPLE II. 



Required the true and apparent altitudes of the Star a Aquilse on 
July 7, 1835, in latitude 46° 54" N., and longitude 9ap 28^' W., at 
llh. 23m. 24s. mean time at ship. 

h. m. 8. h. m. s* 

Mean time at ship... 11 23 24 Star's right ascension, Jan. 1834... 19 42 41 

Longitude in time (XIX.) I 29 54 W. Annual variation 4- 2s. 98 X li= + 4 

Mean time at Greenwich 12 53 18 Star's right ascension July 1835... 19 42 45 

h. m. s. m. s« 

Mean time at ship 11 23 24 Equation by Naut. Aim. July 7...«.. 4 24. J 

Equation of time — 4 30 Correction for 12h. 53m. •••••..•••.•••• + 5*^ 

Apparent time at ship 11 18 54 Equation at Greenwich time ••.••..•• 4 29.9 



h. m. s. o f w 

Sun*s right ascen. (P. IL N. A.) 7 8 21 Star's declination, January 1884 8 26 8 N« 
Corr. for Greenw. time 12h.58nL + 2 12 Annual ▼ariation+ 8^. 69xli= + 13 

Sun's right ascen. at Greenw. time 7 5 33 Star's declination, July 1886 ... 8 26 21 N. 
Apparent time at ship 11 18 54 _^-. 

Right ascen. of the meridian 18 24 27 

Star's right ascension 19 42 45 

Star's meridian distance 118 18 Log. rising ...3.76190 

Ship's latitude 46°54'N. Co-sine ..T. 9.83460 

Star's declination 8 26 N Co-sine •.....•.• 9.99528 



Difference 38 28 ...Versed 21703 



Nat. number ... 3906...Log. 8.59178 



True Benith distance..... 41 56 ...Versed 25609 

90 — .— 



Star's true altitude 48 4 

Refiraction • «.... -f 1 

Star's apparent altitude.... 48 5 



EXAMPLE IIL 

Required the true and apparent altitudes of the planet Jupiter on 
July 17, 1835, in latitude 4SR 36" N., and longitude 28p 40' W., at 
41i. 5m. 82s. A. M. mean time at ship. 

h. m. s. h. m. s. 

Mean time at ship 16 5 32 July 16. £q. of time July 16 (P.II.N. A.) 5 36. 7 

Longitude in time I 54 40 W. Corr. for Greenw. time IShrs. ... + 4.2 

Mean time at Greenwich... 19^- 12 July 16. Equat. at Greenwich time — 5 40.9 

■ Mean time at ship 16 5 32.0 

Apparent thne at ship • 15 59 51.1 

*K 



1 
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Variation in 24 hoon 57 Log 1.4096 

Greenwich mean time I8h.0m« Log 1849 

Variation in 18 honn 43 Log. 1.5274 

Jupiter^s right ascension, July 16.«. 6 8 40 .....i.. 

Ditto at Oreenw. mean time ... 4 23 Jupitarli hor.par. Joly 16» 1". 42 (P.360 NJk> 

h. m. s. h» jxu 8* 

Apparont time at ship 15 59 51 Sun's R. A. July 16 (P.II.N.A.)... 7 40 2 

Sun*s right ascension 7 43 4 Gorr. for Oreenw. time 18 hrs. + 82 

Right ascension of meridian 23 42 55 Sun's R. A. at Oreenw. mean time 7 43 4 

Jupiter's right asoensioQ ............ 6 4'' 



17 38 82 
24 

Jupiter's dist. from meridian 6 21 28 Rising ••..•• 5.03883 

Latitude of ship 43<'36' O^'N Co-sine 0.85984 

Jupiter's dedin. (P. 829 N. A.) 23 13 25 N CoHiine. 9.96330 

Nat. number 72773...Lag.. 4. 86197 

Difieranoe 20 22 35...Versed 06258 -^ 



True nniih distance 77 53 45...Versed 79081 

90 i— 



Jupiter's true altitude 12 6 15 

Refraction +4' 21*^ 1 . . ^ 

Par. in alt. -0 1 / + ^^ 

Jupiterli apparent altitude 12 10 35 

EXAMPLE IV. 

Requixed the trae and apparent altitudes of the moon on April Mi, 18S5, 
in latitude 14P58'N., and longitude 65i''49'£.| at lOh. 40m. IBs. A. M. 
mean time at ship. 

n. in. 8. h. n. s* 

Mean time at ship 22 40 18 April 3. EquatioD of time, April 8, (p. II. N.A,). . S 30^2 

LongitndeintimeCXIX). 4 11 16 E. Corrac. for Greenwidi time, 1^. Om.(LI). — ftO 

DittO) 6h.29Bi — 4-9 

Mean time at Greenwich. 18 29 2 April 3. 



Eqaalion at Greenwich meaa time ...... -r 3 1&3 

Mean time at ship \ 22 40 18 

m II 11—^— 

Apparent time at ship. . • SS 87 1-7 

h* m. s. o t tf 

Moon's R. A., at Igh. April 3, 5 14 42(p. V.N.A.) Moon's dec. atlgh. Apr. 3, 23 56 S7N.(p.V.N. A.) 
Ditto, atigh. 51651 Ditto, atlOh .24 1 32N. 

Variation in 1 hoar 2 9Log*14457 Variation m 1 hour .... 4 55 Log. 1. 0665 

Greenwich time after iSh. . . 29 2Log>0.S153 Greenwich time after ISh. 20bl 2b. Logw 0.S16S 

h« m. a* — ^— o f tt ' 

Variation in 29m. 2b. + 1 2Log.L7610 Variation in 2ftn. 2b.. ... + 2 23 Lor. 1.4018 

Moon's R. A., at ISh. April 3, 5 14 42 Moon's dec. at 18h.Apr.S, 23 56 37N. 

Ditto at Greenwich time. ... 6 15 44 Ditto at Greenwich time • 23 59 ON. 



ASTEOKOMICAL PBOBLSMS. IzXT. 

h. m. 8. Moon 8 hor. parellai: at Greenwich time 54^ 34'' 

AppoKDt time at ship 22 S7 2 

Shops right asoension 50 41 h. m. a. 

Son's right asceosioo, April 3, (p. II. N. A.). . 47 53 

R. A. of the meridian 23 27 48 Corr. for Greenwich time, 12h. Om. (XXII.). . + 1 49 

Moon's R. A. at Greenwich time 5 15 44 Ditto, dh. 29m. 4" 59 



Moon's meridian distance 18 11 59 Son's right ascension at Greenwich time .... 50 41 

24 

Moon*8 least meridian distance . 6 48 1. Log. rising. . 407668 

H I 

Ship^ktitnde W^Sff N. Coahm .... 9198501 

Moonps declination 23 59 N. Co-sue .... 9.96079 



Diilerenoe 9 1.. Versed 01236 



Natnomber 83653 Log. 4.92848 



Tme zenith distance 81 18^. .Versed 84889 

90 



Moon's tme altitnde 8 41| 

Corr. from Table XXX. — 48 



Mootfs apparent altitnde 7 53} 

PROBLEM XIIL 
Tojmd the LongUude by a Chronometer. 

RULES. 

1. Take several altitudes of the sun, or other celestial obj66t, when it 
bears as nearly east or west as possible, but always at least tluree hours 
distant from the meridian, and note the times by a cnronometer when they 
are observed, of which take the means. 

2. To the mean of the times apply the original error , that is, add what 
the chronometer was too slow, or subtract what it was too fast, for mean 
time on a given day, at the meridian of the place where the rate was ascer- 
tained : the sum or remainder will be the mean time by chronometer cor- 
rected for the original error. 

8. Multiply the daUy rate bv the number of days and parts of a day that 
have elapsed since the original error was determined; tne product, which 
may be called the acetimtUated rate, being added to the above sum, or 
remainder, if the chronometer be losing, or subtracted from it if gaining: the 
'result will give the mean time at the meridian where the rate and ongmal 
error were ascertained. Should the meridian not be that of Greenwich, 
then add the longitude of the place in time, if it be west, or subtract it, if 
east ; and the sum, or remainder, will be the corresponding mean time at 
Greenwich bv chronometer. ] 

4. With tne latitude of the place of observation, the true altitude of the 
sun, or other celestial object, and the reduced declination, find the mean 
time at the ship or place of observadon, as directed by Problems VIIL, 
IX., X., or XI. ; the difierence between which, and the mean time at 
Greenwich, obtained by the chronometer, will rive the longitude ; oast, 
* if the time at the 6hip be greater, or west, if it be less, £an the time 
at Greenwich, 

♦ K2 
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EXAMPLE L 

May 19, 1835, P.M., in latitude 4S9 16' N., the foUowing aldtudes of 
the 8un'*8 lower limb were observed, with the corresponding times by a chro- 
nometer (being P. M. at Greenwich), whose daily gain had been settled at 
noon, March 17, at 7. 8s., when it was Im. 18s. too fast for mean time at 
Greenwich ; the instrument having no index error, and the height of the 
observer's eye being 26 feet above the sea : required the true lon^tude of 
the ship. 

Tlinei by Cfafo. AHkQIiLtL. 

6 58 40 44 7 Obs. alt. fim*f li. L.... 43 45 V^y gB^n 7.8 

6 59 36 43 57 Dip of horiscm — 4 59 Days from March 17 ) 

7 51 43 44 to May 19 f 

7 2 12 43 88 43 40 8 

7 3 21 43 24 Sim*80orr.(XyiII.)... - 58 

__ 468 

5)35 4 40 218 45 43 89 15 

' Sun*saemidiameter ... -f- 15 49 60) 491.4 

7 56 43 45 

— 1 18 Original err. Sun's true altitude ... 43 55 4 €blnin63days... 8m. 11.48. 

' ■ Ditto in 7 hours... -f- 2.3 

6 59 38 

8 14 Accumulated rate. Accumulated rate 8m. 13.7s. 

6 51 24 Mean time at Chwenwidi, 
1 May 19. 

m. s. o i tf 

equation of time, May 19... 3 51. 8 Sun*s dedin. May 19 (P. II, N. A.) ... 19 40 29 N. 
Gorr. for 6h. 51m. (LL) - 0. 9 Correction for 6h. 5 Lm. (XXI.) + 3 44 * 

Eq. at Greenwich time ...... 3 50. 9 Sun's declination at Greenwich time... 19 44 13 N. 

90 

Sun's polar distance 70 15 47 

O t 

Sun's true altitude 43 55 

Polar distance 70 16 Co-secant 0.02628 

Latitude 42 15. Secant... 0.18064 

Sum 156 26 

Half.4um 78 18 Co-sine... 9.81008 

Remainder 34 18 Sine ...... 9. 75091 

h. m. 8. " 

Apparent time at ship... 3 11 50 ...Log. .«•.•. 9.21791 

^ Equation of dme — 3 51 ' 

Mean time at ship 8 7 59 May 19. 

Mean time at Greenwich 6 51 24 May 19. 

Longitude in time ...... 3 43 25 =55° 5 ri5" West. 

• Or the diff.for 1 hour^ 32". 15, taken from Page I. of the N. A., being multiplied by 7 
(the hours of mean time nearly at Gxeenwich) will give 225^'. 05 =3* i^ for the correction of 
the^edination. 



A8TB0K0MICAL PROBLEMS. IzZ?]i. 



EXAMPLE II. 



April 2S, 1835, a chronometer was 2h. Sim. 458. too fast for mean time 
at Greenwich) and was gaining 2. Is. per day. 

June 24, 1835, (June 25, A. M. dvil time), in latitude 10° 8" 8(K S., 
the following altitudes of the sun'^s lower limb were observed, with the cor- 
responding times by the same chronometer (being A. M. at Greenwich), the 
height of the observer'^s eye above the sea being 20 feet, and the enor of 
the sextant 1^80^^ to add : required the true longitude o£ the ship. 

Tluwi by Chio. Alti. 0'f L.L. 

h. m. 8. o ' x> t tf g, 

S3 28 85 10 7 Obs. alt. san's L. L.... 10 36 48 DaUygain S.l 

29 20 10 17 Index error + 1 30 Bays from April 22) 

30 48 10 32 to June 24 ......... j 

82 6 10 54 10 88 18 

33 24 11 14 Dip of horizon ...m.... - 4 17 



5) 154 13 58 4 10 34 1 



126 



23 30 51 10 36 48 



Sun*i corr. (XVIIL) - 4 50 60)132.8 



2 31 45 Original error. 10 29 11 Gain in 63 davs...... 2 12.8 

Son*! Mmidiameter ... + 15 45 Bo. in 201i. 59m. = + 1. 8 



20 59 6 



— 2 14 Aocnm. rate San*8 true altitude...... 10 44 56 Accumulated rate... 2 14. 1 

20 56 52 Mean time at Greenwich, June 24. 

O f ft 



m. 8. 
1 52 
Corr. for 20b. 57m. (LL) + 11.4 Biff, for lh.» 2". 88 X 2ih. = 60^. 48' = - 1 



Equation of thne, June 24 ... 1 52. Snn'a dedin. June 24, (P. II, N. A^)... 28 26 86 N. 

2ih,= 



Equation at Greenwieh time... 2 8.4 Sun*8 decUnation at Greenwich time ... 23 25 86N. 

— — 90 



8un*8 polar diatanoe 113 26 86 



Sun*8 true altitude...... 10 45 

Polar diatanoe 113 25). Co-secant 0.08736 

Latitude 10 3i Secant 0.00678 

Sum 184 14 

Half^um 67 7 Co-sine ... 9.58979 

Remainder 56 22 Sine ...... 9.92044 

Thne from noon 4 54 11 ...Log. 9.55439 

24 



Apparent time at ship... 19 5 49 
Equation of time -f- 2 8 

Mean time at ship ...... 19 7 52 June 24. 

Mean time at Greenw. 20 56 52 June 24. 

Longitude in time 1 49 = 2r> 15' West. 



IzZfSi. ASTBONOMICAI/ PftOBLXMI. 

EXAMPLE III. 

JanuaiT 27, 18S5, P. M., in latitude 6P 58' N., the following altitudes of 
die sun^s lower limb were obseryed, corresponding to the limes shewn by a 
duronometer (originally set to Greenwich mean tone, where it was A. M. at 
the time of observation^, whose error and rate were settled at Bombay, in 
longitude 72P54'iMr'^£. on January 16th, having on that day, at noon, 
been 5fa* 17m. 4iSs. too slow, and losing 5. 48. d«ly ; the height of the 
obsover^s eye bdng 18 feet, and the mstmment naving no mdex errot : 
required the true longitude of the ship. 

TfannbyCbraiii A]t8uifiL.L. 

h. m. 8. ^ ' ° ' " 8. 

S3 4 26 18 42 OIm. alt. son's L. L. 18 11 40 Daily loss 5.4 

7 17 18 12 Dipofhoriion — 4 4 Days from Jan. 16 1 i, 

d 30 17 41 ^ to Jan. 27 J ** 

18 7 36 



t) 21 13 54 35 



Sttn'ieoir.CXVin.) ~ 2 45 Loss in 10 days 59.4 

........^ Ditto in 4h. 25m. ...+ 0. 9 

7 4 18 11 40 18 4 51 

5 17 42 Original error. Biin*s semidiameter -f- 16 16 60) 60.3 



28 24 46 Siin*s true altitude 18 21 7 Aocumulated rate lm.0.8a. 
+ 1 Aocumulated rate. 90 -....^_ 

28 25 ie{^^*SS^SS^' Sun'ft.emtli dist ... 71 38 53 

23 34 S/^'^JSP^w** ^T* Sun's declination, Jan. 26, 18 49 7S. (P. IL, N. A.) 
^ wldi.^n.18. pj^^^ Jan. 27, 18 83 55 8. 



Greenwich time 231i.34ni. Log. .0079 

E»tGretPW.time.>. 13 1.1 Variation in 23h. 34m. ... 1 14 55LogJ^2063 

Son's, declination, Jan. 26, 18 49 7S. 

Ditto at Oreenwibh time... 18 34 12S. 

Latitade. 6 58 ON. Secant 0.003218 

Sun's declination 18 34 12 S. Secant 0.023213 

9 

Sum 25 32 12 

Zenith distance 71 38 53 

Sum 97 11 5 Half 48 35 82... Sine... 9.875014 

Difference 46 6 41 Hatf 23 3 20 ... Sine... 9. 592770 

99 

h. m. s. «i»— ^— .• 

Appannt time at ship 4 31 44 Log... 9.49438. 

Equation of time +13 1 



Mean time at ship 4 44 45 Jan. 27. 

24 



Ditto 28 44 45 Jan. ?^. 

Mean time at Greenwich ... 23 34 8 Jan. 26. 



Longitude ift thne 5 10 37=77^39' 15" £. 



ASTRONOMICAL PROBLVMS. IXXIX* 

EXAMPLE IV. 

May S8, 1886, P. M., in latitude 0° 47^^ N., the mean of several altitudes 
of the Star Antares, when eastward of the meridian, was 90P 4S^ SiV^, the 
height of the observer's eye being 16 feet, and the mean of the corre- 
sponding times by a chronometer lOh. 13m. Sis. P. M., which had been 
found, Sf ay 5, at James Town, St. Helena, in longitude 6° 45^ SCV^ W., 
Oh. 54m. S2s. too fast for mean time at noon, and gaining daily 16.4s.: 
required the true longitude of the ship. 

h. m. 8. o f If g^ 

Time by chron... 10 18 21 Star's observed alt 30 42 30 Daily gain ^ 15.4 

OrigSnal enror ... «- 54 32 Dip of hor^ion ...... — 8 50 Days from Kay 5 to 1 



9 18 49 80 88 40 



May 28. 



AocunLrate...... — 6 Befiraction » 137 80)854.2 

Mean time at \ a la jq Star's true altitude 80 87 3 Oainin 23 days...5m.54.2s. 

St. Helena ... f ''"•'' ■ Gain in 9h. 19m.... +5.9 

Long, of Ditto\ i oo iw h. m. s. — 

in time f "t-^^ ^^* Sun's E. A., May 28 4 18 5 Accnmu^ted rate 6m, 0. Is. 

- ^^'- 'P . Cow. for 9h.8Dm. -f I 37 - ■ ■■■ ■ 
Mean time at 



** I 9 85 50 
•••J 



Oreenwidi ..,/ " ^ ''^ 0'8R.A.atOr.time 4 19 42 

h. m. s. « # V 

Star's Rt.Asoen., Jan. 1834 (XIII.) 16 19 14 Star's dec., Jan. 1834 (XIIl.) ^. 28 8 18 S. 

Annual variation -f ^. 66 X li = + 5 Ann. variation -f- 8''. 53 x U = + 18 

Star's right ascension, May 1835... 16 19 19 Star's declination, May 1835, ... 26 3 81 S. 

'. 90 



Star's polar distanoiB • 116 3 31 

o / 

Star's true altitude 30 37 

Star's polar distance 116 3} Co-secant 0.04656 

Latitude 47iN Secant... 0.00004 



Sum 147 28 

Half-sum 73 44 Co-sine 9.44733 

Remamder 43 7 Sine 9.88473 

h. m, s. ■' ' - 

Star's meridian distance ... 3 89 58 E. Log. 9.32866 

Star'to right ascension 16 19 19 



m. s< 



I. 



Right asoen. of meridian... 12 39 21 Eq. of time. May 28, ... 3 9. 3 
Sun's light ascension 4 19 42 Corr. for 9h. 86m. — 2. 8 



>m 



Apparent time at ship. 8 19 39 £q. at Chwenw. time ... 3 6. 5 

Equation of time — 3 7 ■ 

Mean time at ship 8 16 32 May 28. 

I^ean time at Oreenwidi... 9 35 50 May 28. 

Longitude in Ume 1 19 18=19<'4Si'30'' West. 

Note. The mean time at the ship or place of observation may be com- 
puted by an altitude of a planet or me moon, by the Rules in Piroblem X. 
or XI.^ whieh, being compared with the inean'timeat Oreoawich^ deduced 
from a chronometer, will give the longitude as in the preceding Examples. 



IXXX. A8TB0M0MICAL PEOBLKMS. 

In the last two Examples the errors of the chronometers are given for 
the places where the rates were ascertained ; but as it may be more con- 
venient to have their errors on mean time at Greenwich, these may be 
obtained by applying the longitude in time to the mean time at the place of 
observation (subtracting in east lon^tude, and adding in west) : the result 
will shew the mean time at Greenwich. 

Suppose (Example III.) that by an observation taken at Bombay, Janu- 
ary Id, 1835, the chronometer shewed at mean noon 18h. 42m. 18s. : 
required its error on Greenwich mean time. 

Mean time at Bombay (mean noon) 94 Jannary 15. 

Longitade of Bombay in time • 4 ftl 38 £. 

Corresponding mean time at Gieenwidi 19 8 88 

Mean time mmn by the chronometer 18 48 18 

Chronometer «Im9 for Greenwich mean time. ••••• 86 4 

Then to find the mean time at Greenwich when the altitudes were taken 
on Januaiy 27, we ehodd proceed thus : 

n« m. 8* 

Mean of times by chronometer • 83 7 4 January 86. 

Original error for Greenwich mean time (J^annary 16) -f- '^ ^ 

8388 8 
Accomnlated rate •.•..••..••••• • • -f- ^ 

Mean time at Greenwidi when altitudes were tak«n... 83. 34 8 

In Example IV. suppose May 5, 1885, at St. Helena, the chronometer 
shewed Oh. 64m. S2s., when it was mean noon at that place : required its 
error on Gre^iwich mean time. 

h. m* 8. 

Mean time at St. Helena (mean noon) May 6. 

Longitude of St. Helena 83 1 W. 

Corxesponding mean time at Greenwich........ 83 1 

Mean time shewn by the chronometer 54 88 

Chronometer /a«< for Greenwich mean time ••.••.. 31 31 

Then to find Greenwich mean time when the observations were made. 
May S8th. 

h* m* s. 

Mean time by chronometer ••.... 10 13 81 May 88. 

Original error for Greenwich mean time (May 5) ... — 31 81 

9 41 so 
Accumulated rate — 6 

Mean time at Greenwich when altitudes were taken... 9 35 60 

When several chronometers are on board, the time shewn by one of 
them, with a corresponding set of altitudes, wUl serve to find the longitude 
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by them alL For this purpose the observer is to compare one of the chrono- 
meters with each of the others, immediately before the observations, and 
liote their differences ; these differences are to be applied to the mean of the 
times shewn by the above chronometer, when the altitudes are taken, 
tfhich will give the corresponding times by each chronometer. To these 
apply their original errors and accumulated rates, and the result will be 
the several mean times at Greenwich, or other meridian to which the 
chronometers are set ; the differences between which and the mean time at 
ship, deduced from the altitudes, will give the longitude according to each 
chronometer. 

It is the practice with many persons to use a good pocket-watch, having 
a hand that points out seconds, instead of noting the times by one of the 
chronometers. When this plan is adopted, the comparisons are to be made 
before the observations, as above directed, and the differences applied to the 
times shewn by the watch when the altitudes are taken. 

To ensure accuracy, it may be advisable to compare the watch with the 
chronometers immediately after the observations are made ; and if the 
differences be not the same, a proportional part of the change of differences 
should be applied to those shewn before the observation* 



EXAMPLE V. 

November 15, 18S4, a chronometer, No. 166, was 6m. 13s. slow fo* 
mean time at Greenwich, and losing daily 6. 4s. 

January 24, 1836, (January 26th A. M. civil time), in btitude 26^ 63' S., 
the foUowikig altitudes were observed, with the corresponding times by the 
above chronometer, which had been previously compared with Nos. 284, 
876, and 807 : required the longitude by each chronometer ; also the longi- 
tude brought up to noon ; the ship having made 10 miles of longitude 
West between the time of observation and noon ; the height of the eye being 
20 feet, and the index error of the sextant 1^ to add. 

Times by Chron. No. 156. Alts. Sun*s L. L. 

h. m. 8. ° ' " 8. 

16 37 16 24 23 15 Dailylo8sofchron.No.l56, 6.4 

38 1 , 32 50 Days elapsed since Nov. 15» 70 

38 47 39 30 ' 

— 60) 448.0 

3) 114 4 95 35 

' Loss in 70 days 7m.28.0s, 

Means 16 38 1 24 31 52 Ditto in i6h. 43m. ... -f 4.6 

Original error -f- 5 13 Index error ..»»..... -|- 1 ^ 

■ — — ^— Accumulated rate ... 7m.32.6sk 

16 43 14 24 32 52 

Accum. rate... 4- 7 33 Dip of horizon — 4 17 o i u 

^....^ ■ ■ Sun'sdeclin.,Jan.24, 19 18 29S. 

Mean time atl ,« .n a^ ^^ ^^ ^^ Diff.inlh..36".29x \ ia 17 

Greenwich ]^^ ^" *' 0's Corr.(XVIII.) - 1 57 17h.=616^93= f "" ^^ ^^ 

' Sun^s declination atl iQ o loc 

24 26 38 Greenwich time., j '^ » ^-^ »» 
Sun*s semidiameter 4- 16 16 90 

0*s true altitude... 24 42 54 6nn*B polar distance 70 ^1 48 

*L 
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True altitude 24 43 

Polar distance 70 52 

latitude 26 53 



.Co-secant ... 0.02468 
.Secant 0.04967 



Sum 122 28 

Half.8um 61 14 Co-sine 9.68237 

Remainder 36 31 Sine 9.77456 

h. m. 8. ' 

Time from noon 4 45 16 Log. 9.53128 

24 



Apparent time at ship 19 14 44 

Equation of time + 12 30 

Mean time at ship 19 27 14 

Mean time at Greenwich by \ mi kh at 
Chronometer, No. 156^ .../ ^^ ^^ *^ 

Longitude in time by ditto 2 36 27 = 39 6 45 East. 

Longitude made to noon — 10 West. 

Longitude at noon..... 88 56 45 East. 



m. 8. 
Equationof time, Jan*24... 12 20.4 
Correcfor 16h.51m. (LI.) +9.8 

Equation at Oreenw. time 12 30. 2 



II 





No. 284. 


No. 376. 


No. 807. 1 


Chronometer. No. 156 • ...•• 


h. 
16 
16 


m. 
12 
16 


8. 

41 
18 


h. 
16 
16 


m. s. 
13 26 
23 42 


h. 
16 
16 


m. 

14 

8 


8. 

35 
53 


Chronometers. ..■■•.•• ••t..««..t*TT.T 


Differences .•..•.••..•«*»«.»».>• ••»••. 


+ 
16 


3 

38 


37 
1 


+ 
16 


10 16 
38 1 


16 


5 

38 


42 

1 


Chronometer, No. 156, when) 
altitudes were taken j 

Orifnnal errors ••■•••»..■..■•••.■•*• 


16 

+ 


41 
7 


38 
10 


16 

+ 


48 17 
10 12 


16 


32 
15 


19 
34 


Accumulated rates 


16 


48 
2 


48 
11 


16 


58 29 

7 28 


16 

+ 


47 
3 


53 
2 


Mean time at Greenwich by) 

Chronometers j 

Mean time at ship by altitudes... 

Loniritude in time. ,.,..,, ...,.,..., 


16 
19 


50 
27 


59 
14 


16 
19 


51 1 
27 14 


16 
19 


50 
27 


55 

14 


2 


36 


15 


2 


36 13 


2 


36 


19 


l^miritnde of Khin .,.....•.«•.••.... 


o 
39 


1 

3 
10 


II 

45 



o 
39 


1 If 

3 15 
10 


o 

39 


f 

4 
10 


— 1 
// 

45 E. 
W. 


Loniritnde made to noon •■•...••* 


Longitude at noon... 


38 


53 


45 


38 


53 15 


38 


54 


45 E. 



If 



Longitude by l^lo, 156 38 56 45 

^ ^ No. 284 38 53 45 

^ -. No. 376 38 53 15 

- - No. 807 38 54 45 



4) 218 30 



Mean Longitude at noon 38 54 37 E. 
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PROBLEM XIV. 

To find the Rate of a Chronometer or Timekeeper. 

When a chronometer is received from the maker, or person to whose care 
it has been entrusted to regulate its going, a memorandum is always ^ven 
with it, stating how much it is fast or slow for mean time at the mendian 
of Greenwich, or any other given place, on a given day ; and its daily rate 
of going, that is, its gain or loss in ^4 hours mean time, in seconds and 
tenths of a second : these particulars should be entered in a book kept for 
the purpose of carrying on the sum of the daily rates, or the total gain or 
loss of tne chronometer, to each day at noon ; so that the accumulated rate 
may be readily known, without the trouble of calculating its amount every 
day of observation.* 

Should the rate of a chronometer continue always uniform, the longitude 
is to be found as shewn in the preceding pages ; but as these instruments 
are liable to vary their rates, it is necessary to examine their going when- 
ever opportunities present themselves : and this may easily be done when 
the ship is in harbour, or in the same place two or three weeks, by taking 
a set of altitudes when the sun is at a proper distance from the meridian, 
from which the mean time at the place of observation may be obtained ; the 
difference between which, and the mean of the times pointed out by the 
chronometer, will give what it is fast or slow at that mendian. 

Immediately before the ship sails, repeat these observations, and find 
again how much the chronometer is fast or slow for mean time ; the differ- 
ence of these errors, when they are both of the same name, or their sum, 
when of contrary names, will be the whole gain or loss during the interval 
between the two observations : therefore to find the daily rate, say, as the 
interval of time is to 24 hours, so is the whole gain or loss, to the dady rate. 

If the chronometer be fast at the time of the first observation, and the 
error be increasing, it is evidently gaining on mean time ; but if decreasing, 
it is losing : on the contrary, if it be too slow at the time of the first obser- 
vation, and the error increasing, it is losing ; but if the error be decreasing, 
it is gaining. 

The. rate deduced from the comparison of the errors, is founded on the 
supposition, that the motion of the chronometer is uniform during the 
interval of time between the observations ; but should that not be the case, 
these observations will not detect its irregularity : it will therefore be prudent 
to take the observations as frequently as circumstances will permit, by which 
several rates will be found, differing perhaps a little from each other ; but 
the means of these may be considered as the true rate, and employed as 
such in subsequent observations for finding the longitude. 

If any of the rates found as above, should differ materially from the rest, 
such rates should be altogether rejected, as probably arising ^om some error 
in the observations, or irregularities in the going of the chronometer. 

When several observations are taken, by some of which the chronometer 
is found to be gaining, and by others losing, take the difference between 
the sum of all the gainings, and the sum of all the losings, which divide 

* Books ruled for this purpose may be had at the Publishers' of the present Work. 
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by the number of days elapsed while it was under trial, and the quotient will 
be the mean rate, of the same denomination with the greater quantity. 

The method of finding the rate of a chronometer by altitudes taken in 
the usual way, from the horizon of the sea, is well adapted to the practice 
of seamen ; and if the observations be taken with care and skill, the rate so 
found, may be sufficiently exact for the usual length of a West India 
voyage : but it must be observed, that if there be an error in the daily rate, 
since that error accumulates every day, the longitude deduced from the chro- 
nometer at the end of a long interval, may in that case be wide of the truth. 

The rate may, however, be found nearly as correct as with an astro- 
nomical clock, by equal or single altitudes taken on shore with a sextant 
and an artificial horizon : indeed, these two instruments may be considered 
a portable observatory, and a person with their assistance will be enabled 
to regulate chronometers wherever he may chance to stop a few days. And 
here we must remark, it is not necessary to take the chronometer on shore 
for that purpose ; for if the observer have a good watch, that shews seconds, 
it may be compared with the chronometer immediately before he goes on 
shore ; and the difference applied to the mean of the times pointed out by 
the assistant watch, when the altitudes are taken, will be the time by the 
chronometer, corresponding to the mean of the altitudes. In fact, the rate 
should always be ascertained, if possible, when the chronometer is on board 
ship, where, being once fixed, it should on no account be removed ;^ for it 
has been found by experience, that the motion of a chronometer is generally 
accelerated after being received on board, whereby a losing rate will be 
diminished, and a gaining one increased : this effect has been ascribed to 
^^ the magnetic action exerted by the iron in the vessel on the inner rim of 
the balance, which is made of steel.'""(" 

When the motion of a chronometer is accelerated after its rate has been 
determined, the longitude resulting from observations made with it, will 
be to the westward of the true longitude ; and when its motion is retarded, 
it will give the longitude too far to the eastward. 

Before we proceed to give any examples to illustrate the above rules and 
remarks, it may be necessary to explain the nature of, and the manner of 
observing by, an artificial horizon. These instruments sometimes consist 
of a plane speculum, fixed in a brass frame, standing upon three adjusting 

* Chronometers should always be placed a-midships, and as nearly as possible to the ship's 
centre of motion ; but at the same time at a distance from the iron-work of the ship. 

Commander R. Owen, R. N., who has had considerable experience as a Navigator, recom- 
mends, as the least objectionable method of fixing chronometers, that of having a table hung 
on gimbofs, with a weight of from 20 to 50 lbs. suspended underneath, in the manner of an 
azimuth compass, so that the centre of gravity be as near the centre of its motion as possible, 
to permit it to keep its level permanently, without being subject to vibrate, and the axes of the 
gimbols to work in smooth stuffed leather sockets, bearing against springs in every direction ; 
these springs being neither too stiff, nor too sensible, for the weight they are to support. The 
pillars, or stand for the sockets, to be a fixture in the deck. The chronometers to be placed 
in small partitions on the table, and to be wedged securely in their places by soft cushions. 

Commander O. also observes, that it is sometimes the practice to keep chronometers (parti- 
cularly the small case ones) in drawers ; but this is very objectionable, on account of the open- 
ing and shutting, which is sufficient of itself to derange them. 

t See Mr. Fisher *s Paper on the Errors in Longitude, as determined by Chronometers at Sea, 
read before the Royal Society, June 8, 1820.— Phil. Trans. 1820, p. 207. 
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screws, by which its surface may be made horizontal with the assistance of a 
spirit-level placed on its surface in various positions ; observing that the 
screws be turned until the air-bubble always rests in the middle of the tube. 
The under surface of the plate of glass is sometimes unpolished and 
blackened, so that the image of the sun can only be reflected from the upper 
surface, which should be carefully polished, and a perfect plane : by this 
means the errors that might arise firom a defect of paraUelum in the two 
surfaces are avoided. 

The best and most approved kinds of artificial horizons are those produced 
by quicksilver, which being poured into a small wooden trough, wiU always, 
agreeably to the nature of fluids, preserve an exact horizontal plane at its 
surface : over this is placed a roof, to protect the quicksilver from the action 
of the wind ; in which are fixed two plates of glass, the two sides of each 
being ground perfectly plane and paralleL These are usually packed in a 
mahogany box, with a vessel containing a quantity of quicksilver, ready for 
use when wanted. 

When one of these instruments is used, the observer is to place hunsdf 
at a convenient distance, for instance, two or three feet, in such direction^ 
as that he may see the object reflected from the artificial horizon, as well as 
the real object ; then, having screwed on the telescope of the sextant, and 
turned down the dark glasses before and behind the horizon-glass, the 
upper or lower limb of the sun^s image, reflected from the index-glass, 
IS to be brought into contact with the opposite limb of the image reflected 
from the artificial horizon, observing that when the inverted telescope is 
used, the upper limb will appear as the lower, and vice versa* : the angle 
on the instrument being then read ofi^, and the index error applied to it, ^U 
give double the altitude of the limb above the horizontal plane ; to the half 
of which, if the refraction, parallax, and semidiameter be applied, the 
result will be the true altitude of the centre. 

Example. Suppose, August 12, 1835, the observed angle between the 
lower limb of the sun, reflected from the index-glass of the sextant, and the 
upper limb reflected from the artificial horizon, to be 99^ 45^ 30^^, the index 
error of the sextant being 2^ 20^^ to add : required the true altitude of the 
sun'^s centre. 

Observed angle 99 45 30 

Index error -}- 2 20 

2) 99 47 50 

Obnerved altitude of sun^s lower limb 49 53 55 

Refraction— Parallax (Table XVIIL) - 42 

True altitude of sun*8 lower limb 49 53 13 

Sun*8 semidiameter -f- 15 49 

True altitude of sun*s centre 50 9 2 



* It will perhaps be more easy to the observer, if he first bring the images of the sun nearly 
into contact by the naked eye, and afterwards screw on the telescope, and make the contact 
perfect by the tangent-screw. 
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The fdlowinff dia^am will iUudtrate the method of observing altitudes 
with an artifidid horizon : 

Let A B represent the sur- 
face of the quicksilver, contained 
in a wooden trough, whose plane 
is continued to C ; D £ F, the 
roof, in which are fixed two plates 
of fflass, D E and £ F, whose 
surfaces are plane and parallel to 
each other ; and O the sun at S., 
whose altitude is required. Now 
the ray S H, proceeding from the 
sun'^s lower limb to the surface of 
the quicksilver, will be reflected 
thence to the eye, in the direction 
H G, and the upper limb of the 
sun^s image, reflected from the quicksilver, will appear in the line G H, 
continued to R ; and it is a well-known principle in catoptrics, that the 
angle of incidence SH A or SHC, is equal to the angle of reflection GHB; 
and as the angle AHR or CHR is vertical, or opposite to the angle G HB, 
it is therefore equal to it, and to the angle S H C : consequently the 
angle S H R is double the angle S H C, the altitude of the sun'^s lower 
limb above the horizontal plane ; so that i£ we suppose the angle S H R, 
measured by a sextant, to be 70^9 the altitude of the sun^s lower limb will 
be 35°. 

In theory, the eye of the observer should be placed at the angular point 
H ; but as a ray I G, proceeding from so distant an object as the sun to 
the eye at G, may be considered as parallel to the ray S H, the measured 
angle I G H will be equal to the angle S H R. 

We shall now proceed to illustrate the foregoing rules and remarks by a 
few Examples. 




EXAMPLE I. 

October 2, a chronometer was 10m. 42. 8s. fast at noon for mean time at 
Greenwich ; and October 11, at noon, it was 11m. 19. 7s. fast for the same 
meridian : required the daily rate of the chronometer. 



October 2 Chronometer was fast 

October 11 ^ ^ fast 


m. 
.... 10 
.... 11 


s. 

42.8 
19.7 


Interval 9 days. 

Daily rate... 


9) 
.... 


36.9=:gainin9days 
4.1 gaining. 
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EXAMPLE II. 

At noon, June 13, a chronometer was Sm. 37s. fast for mean time at 
Greenwich ; and at noon, June ^, it was 2m. 13. 8s. fast for the same 
meridian : required the dsoly rate of the chronometer. 

m. 8. 
June 13 Chronometer was fast... ••.... 3 37.0 
June 85 ^ ^ fast 2 13.8 

Interval 13 days 12) 1 23. 2=los8 in 12 days. 

Daily rate...... 6. 9 losing. 



EXAMPLE III. 

February S, at noon, a chronometer was Im. 10s. fast; and February 23) 
at noon, was Om. 50s. slow, for Greenwich mean time : required the daily 
rate of the chronometer. 

m. 8. 

February 2 Chronometer was fast..... 1 10 

February 23 ^ ^ slow 50 



Interval 21 days. 2 Osloss in 21 days^^ 

— 60 



21) 120 



Daily rate«.«.»* 5. 78^ losing. 



EXAMPLE IV. 

November 5, by an observation taken at 4h. SOm. P. M., a chronomeftef 
was found to be 2h. 10m. 45s. slow ; and on November 17, at 7h. 32m. 
A. M. (civil time), it was Sh. 13m. 86s. slow at the same meridian ; required 
the daily rate of the chronometer. 

November 5 at 4h.20m. Chronometer was slow...... 2h. 10m, 45s. 

November 16 at 19 32 ^ « slow 2 13 36 



Interval... 11 days 161i.l2m. Loss during the interval ... Oh. 2m. 51s. 

Then, As 11 days 15h. : S4 hours : : 2m. 51s. : 14. 7s. 
Hence the daily rate of the chronometer is 14. 7s. losing. 
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EXAMPLE V. 

May 1^ 1835, at Falmouth, in latitude 50° 9^ N., and longitude 5° 2' W., 
at 18h. 45m. mean time (being May Sd, at 6h. 45m. A. M. civil time), the 
following altitudes were taken with an artificial horizon, for the purpose of 
ascertaining the daily rate of a chronometer which had been previously set 
to Greenwich mean time ; the index error of the sextant being 1^ 35^^ to be 
added. 



Timoi by Chioo. DouUeAlts. h. m. 

h. m. tk o I n ^J2QQ ^( Falmoath 18 45 

19 10 30 37 48 45 Longitude in time + 30W. 

12 40 38 4 30 

14 51 38 20 15 Time at Greenwich 19 5 Log. 0996 (XXXIIL) 

Variation of dec in 24 hours IS' V' Log. 1213 



3) 38 1 114 13 30 o ' " 

Variation in 19h.5m.... + 14 26 Log. 2209 

19 12 40 38 4 30 Sun's dec. at noon,Mayl, 14 56 35 N. (P. 11. N. A.) 

Index error ...••...• -|- 1 35 I 

Ditto at Oreenw. time... 15 11 IN. Secant 0.015431 

2) 38 6 5 Latitude ....•« 50 9 N Secant 0. 193291 

Obs. alt. sun*8 L. L. 19 3 2 Difference 34 57 59 

Sun's corr. (XVIII) — 2 35 Eenith distance 70 43 40 

19 27 Sum 105 41 39 78 

Sun's semidiameter -f 15 53 Half-sum 52 50 49 Sine..* 9.901394 

Difference ...^ 35 45 41 327 

Sun's true altitude. 19 16 20 Half-difference 17 52 50. Sine... 9. 486860 

90 h. m. 8. ■• 

App. time from noon... 5 11 51 ...Log.... 9.59738» 



Sun'ft zenith dist... 70 43 40 ^^ 



App. time at Falmouth 18 48 9 

m. s. Equation of time — 3 6 

Eq.of time. May 1 2 59.9 

Qor.forl9h.5m.(LL)-f 6.1 Mean time at Fahnouth 18 45 3 

Ditto by chronometer... 19 12 40 

Eq.atGreenw.time.. 3 6.0 ^ ^ ^ .,. ^ 

Caron.fa8tformendum I «- -,« 

of Fahnouth, May if ^'^^ 
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May S, 1835, at Falmouth, at 18h. 50m. mean dme, (being May 3, at 
6h. 50m. A. M. civil time), the following observations were taken with the 
same instruments as before, to find the daily rate of the chronometer. 



Tbnflt bjr Cbxtm. DoubteAltL h. m. 

h. m. 8. o f tf TimiB at Falmouth 18 50 

19 17 5 40 10 30 Longitude in time + 20 W. 

18 18 23 15 — — - 

Id 31 37 Time at Greenwich 19 10 Log. 0977 (XXXIIL) 

Variation of dec. in 24 hours 1 7' 54'' Log. 1274 



3) 54 54 70 45 *» ' " 

— Variation in 19h. 10m.... -f- 14 18 Log. 2261 

19 18 18 40 23 35 Sjin'sdecatnoon, May2, 15 14 43 N. (P.IL N.A.) 

Index error 4- 1 35 1 

Ditto at Greenwich time 15 29 1 N. Secant 0.018054 

2)40 25 10 Latitude 50 9 ON Secant 0.193291 

Ohs. alt. sun's L.L. 20 12 35 ^ff^T. * !S ?2 M 

Sun»scorr.(XVIIL)- 2 26 Z^^ith distance. 69 33 58 

no iA o Sum 104 13 57 »5 

<?««'. «»miau««t*r a. 1? s? Hal^-8«m •..- 52 6 58 Sine... 9.897128 

Sunssemidiameter -f 15 53 Difference 34 53 59 395 

c . » w. A on o« 9 Half-diifferenoe 17 26 59 Sine... 9.476536 

Sun's true latitude.. 20 26 2 h. m. s - 

^ App. time from noon 5 6 ..* Log..* 9.58350. 

24 



Sun's xenith dlst.... 69 33 58 



App. time at Fahnouth... 18 54 
Equation of time — 3 13 



Eq.oftime,W^y2... 3 7.6 Mean time at Falmouth 18 50 47 
Corriorl9h.lOm.(LI.) + 65 j^^^^ ^^ chronometer ... 19 18 18 

Eq. at Greenwich time 3 13. chron. fast for meridian \ ^ ^, 

of Fahnouth, May 2.. j ^ ^^ 

Ditto, Mayl... 27 37 

Daily rate «f chronometer 6 losings 



May &f 1835, at Fahnouth, at 18h. 45m. mean dme (bemg May 6, hi 
6h. 45m. A. M. civil time), the following altitudes, with corresponding times, 
were taken with the same instruments as before, to find the daily rate of 
ihe chronometer^ 



» M 
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Timet by Chron. Double Alts. ^- ™« 

h. m. 8. o I u Time at Falm<mth 18 45 

19 5 69 38 4 longitude in time -f- 20 W. 

7 12 19 28 ■ 

8 22 34 44 Time at Greenwich 19 5 Log. 0996 (XXXIII.) 

Variation of dec in 24 hours 17' 6" Log. 1472 

o t tt 



9 



3) 21 33 58 12 

* Variation in I9h, 6nu .,. -f- 13 36 Log. 2468 

19 7 11 38 19 24 O^s dec. at noon. May 5, 16 7 38 N. (P. II. N. A.) 

Index error •• •• + 1 35 *""""""" 

1 Ditto at Greenw. time... 16 21 14 N. Secant 0.017928 

2)38 20 59 latitude 50 9 N. Secant 0. 193291 

Oba. alt. sun's L. L. 19 10 29 ^^'^^ S H f ? 

Sun's oorr. (XVIII.) - 2 35 Zenith distance 70 36 H 

19 7 54 ^u™ •• 104 24 

Sun's semidiu&eter 4-15 52 Half-sum 52 12 Sine.. 9.897712 

J. DiflTerence 36 48 28 89 

Sun's true altitude 19 23 46 Half-difference 18 24 14 Sine... 9.499204 

90 h. m. s. 

■ App. time from noon ... 5 16 31.5 Log... 9.608S3. 

Sun's zenith dist.... 70 36 14 ^^ 



m. s. App. time at Falmouth... 18 43 28.5 

Eq. of time. May 5 ... 3 27. Equation of time - 3 31. 3 

Corr.forl9h.5m.(LI.)-f ^-3 „ . _, , TT 

Mean titaie at Fahnouth 18 39 57. 2 

Eq. at Greenwich time 3 31.3 Ditto by chronometer ... 19 7 11 



Chron. fast for meridian ) 97 i « o 

atFalmouth,May5...J ^' "•*' 

Ditto, May2 ... 27 31 

Loss in 3 days 3) 17.2 

Daily rate^of chronometer 5. 7 losing. 



May 7, 1835, at 18h. 35m. mean time, the altitude of the sun's lower 
limb, taken as before, and corrected for index error, was 18^3<y 37'*', when 
the chronometer shewed 19h. Om. 3s., by which it will be found that the 
mean time at Fahnouth was 18h. 3Sm. ^s. when the sun^s altitude was 
observed; and the chronometer fast 27m. Is. ; which, compared with its 
error on May 6, gives its daily rate 6. 4s. losing. 

Again, May 11, 1835, at 18h. 35m. mean time, the altitude of the sun^s 
lower limb, taken as before, and corrected for index error, was VjP 2' 23", 
when the dironometer shewed 18h. 57m. 49s., which gives the error of the 
chronometer for the meridian of Falmouth, S6m. 35. 5s. fast, and the daily 
rate 6. 4s. losing. 

From the preceding observations, the mean rate may be determined aa 
follows ; 



astbonWical problems. xci. 

m. s. Daily rates. 

May 1 Chronometer was fast... 27 37 s. s. 

~ 2 ^ ^ fast... 27 31 loss in 1 day ... 6.0 =6.0 

« 5 ^ «. fast... 27 13.8 loss in 8 days... 17.2«f-3= 6.7 

^ 7 ^ ^ fast... 27 1 lo68in2dayB... 12.8-f-2= 6.4 

^ 11 ^ ^ fast... 26 35.5 ...loss in 4 days... 25.5-f-4=: 6.4 

Loss in 10 days... 61.5 4) 24. 5 

Mean daily rate... 6.12 



Or 61. Ss., the total loss, divided by 10, the number of days elapsed 
between the first and last observations, gives the mean daily rate 6. 15s. 

Hence it appears that on May 11, at 18h. 57m. 498. (May IS, at 
6h. 57m. 49s. A. M. civil time) the chronometer was fast for the meridian 
of Falmouth, S6m. 35. 5s., and losing dtuly 6. 12s. 

Or if the longitude of Falmouth in time, (20m« Ss. W.) be added to 
18h. 31m. 18. 5s., the mean time at Falmouth when the observation was 
made May 11, it will give the mean time at Greenwich 18h. 51m. 21. 5s., 
whidi, subtracted from 18h. 57m. 49s., shews that the chronometer was 
6m. 27. 5s. fast for the meridian of Greenwich. 

It is essential that the altitudes used for finding the rate of a chrono- 
meter should be observed about the same time of each day, or that the 
proportional part of the gain or loss should be found ; for as the daily rate 
IS tne loss or gain in 24 hours, it follows, that if one observation, for 
instance, be taken in the morning, and another in the afternoon of the fol- 
lowing day, the interval being more than a complete day of 24 hours, the 
difference of the times by the chronometer will be more man the daily rate. 
Let us suppose that the above series of observations were continuea, and 
that on May 13, altitudes were taken in the afternoon, by which it appeared 
the mean time at Falmouth was 5h. 16m. 20s. P. M. when the chronometer 
shewed 5h. 42m. 46. 5s., and was therefore 26m. 26. 58. fast for mean time 
when the observations were taken. 



May lid. 18h. 31m. 13.5s. Chronometer was fast 26m. 35.5s. 
May 13 5 16 20 ^ ^ ^ 26 26.5 

Interval 1 10 45 6.5 Difference... 9 



The chronometer therefore lost 9s. in 1 day, lOh. 45m.=34h. 45m., or 
85 hours nearly : consequently, as S5h. : 9s. : : 24h. : 6. 2s., the daily rate 
required. 

Three or more chronometers may be compared toother dailjr, and a 
judgment thence formed of the regulaiity of their going: as for iostance, 
suppose the comparison be made each day about noon with three chrono* 

♦M2 
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meters : the assumed rate of No. 1 being 2s. gaining ; of No. 2, 6s- gain- 
ing ; and of No. 3, Gs. losing ; let the comparisons be made as in the 
following Tables : 



Comparison of No. 2. nnth No. 1. 



• 

•s 

3 


1 

1 

2 
3 
4 

5 
6 
7 
8 
9 
10 


Chro. 
No. 1. 


Chro. 
No. 2. 


First 
Diff. 


Sec. 
Diff. 

8. 

3 
3 
3 
3 
3 
3 
3 
3 
3 


h« m. 8. 
10 40 
12 30 
15 20 
11 35 
13 5 
8 50 
14 45 
20 35 
15 10 
16 


h. m. 8. 
20 32 
22 25 
25 18 
21 36 
23 9 
18 57 
24 55 
30 48 
25 26 
26 19 


m. 8. 

9 52 
9 55 
9 58 
10 1 
10 4 
10 7 
10 10 
10 13 
10 16 
10 19 



Comparison of No. 3. with No. 1. 



• 

§ 


1 


Chro. 
No. 1. 


Chro. 
No. 3. 


First 
Diff. 


Sec 
Diff. 


May 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


h. m. 8. 
11 10 
13 
16 10 
11 55 
13 50 
9 15 
15 20 
20 50 
15 55 
16 40 


6 45 
8 27 
11 30 
7 9 
8 56 
4 14 
10 10 
15 32 
10 31 
11 7 


in. 8. 
4 25 
4 38 
4 40 
4 46 

4 54 

5 1 
5 10 
5 18 
5 24 
5 33 


s. 
8 
7 
6 
8 
7 
9 
S 
6 
9 



Daily gain of No. 1 2s. 

Daily gain of No. 2 5 

Daily diff. should be 3 



Daily gain of No. 1 2s. 

Daily loss of No. 3....... 6 

Daily diff. should be 8 



Comparison of No. 3. nnth No. 2. 



4 

a 


t 


Chro. 


Chro. 


First Sea 




£ 


No. 2. 


No. 3. 


Diff. Diff. 


h. m. 8. 


h. m. 8. 


m. 8. ! 


May 


1 


21 30 


7 43 


13 47 1 ?: 

13 58 W 

14 8! u 
14 17. |3 
14 27 q 
14 36 .1 
14 48 1^ 
14 59 *A 




2 


23 25 


9 27 




3 


26 10 


12 2 




4 


22 35 


8 18 




5 


24 10 


9 43 




6 


19 55 


5 19 




7 


25 10 


10 22 




8 


31 


16 1 




9 


26 10 


11 2 


15 8 


3 




10 


27 35 


12 15 


15 20 



Daily gain of Na 2 5s. 

Daily loss of No. 3 6 

Daily diff. should be 11 



Now by comparing No. 2 with No. 1, we find that No. 2 is regulariy 
gaming daily 3s. on No. 1, equal to the difference of their rates; again. 
No. 3 bemg compared with No. 1, their daily difference (which should be 
8s., the sum of their daily rates, because one is gaining, and the other losing) 
appears to be irregular : and, lastly. No. 3 compared with No. 2, gives also 
irregular differences, which should be lis., the sum of then- rates : hence 
we conclude that No. 1 and No. 2 are going steadily, but that No. 8 is ffoini? 
very indifferently. ^ ^ 
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In winding up a chronometer that is going, great caution should be 
observed, not to give it circular motion, vhidi would alter its rate some 
seconds, or, perhaps, even stop its going ; but when a chronometer is (mce 
suffered to run down, it will not acquire new motion without giving it two 
or three quick horizontal circular turns ; and it must be observed, that when 
it has once stopped, though for ever so short a period, it will not recover the 
regularity of its motion for some days after, and consequently no reliance 
can be placed on its performance, until its rate be proved by subsequent 
observations. 

A chronometer should be woiind up regularly at the same time of the 
day, and great care taken not to give the key, first half a turn, then a 
whole turn, afterwards three-quarters, and so on ; for this irregular mode 
of winding up will sometimes very materially alter its rate, and should be 
as carefuUv avoided as circular motion : it is therefore advisable always to 
turn the key gently half round at a time, until the spring be wound up. 
The chronometer should also be examined before the case is shut, to ascer- 
tain whether it continue going, as sometimes, when wound up in haste, and 
the chain overstrained, it will be liable to stop. 

Chronometers are of great utility in carrying on the longitudes deduced 
from lunar distances, from one day to anotner, so that the results of a num- 
ber of observations may be brought to one point of time. Also, the 
apparent time found by altitudes taken at a proper distance from the meri- 
dian, being carried on by the chronometer, will answer for any lunar 
observation taken in the course of S4 hours : in fact, whenever it is requisite 
to measure short intervals of time accurately, or to ascertain the difference 
of longitude between adjacent places, these instruments are of the greatest 
importance. 

The method of carrying on or deducing the time of taking distances, 
to the time of taking altitudes for the chronometer, may be illustrated as 
follows : suppose that altitudes are taken for ascertaining the longitude by 
chronometers, and that aflierwards a set of lunar distances be observedf; 
take the elapsed time, as measured by the chronometer, from observing the 
time-altitudes to that of observing the distances, and when the time at 
Greenwich is deduced from the distances, subtract this elapsed time from it, 
and the remainder will be the time at Greenwich when the altitudes for time 
were taken, and will produce the longitude at that time, and not when the 
distances were observed. On the contrary, if a set of lunar distances be 
taken before the altitudes are observed to find the apparent time, then the 
elapsed time must be added to the Greenwich time, to bring the longitude 
to the time when the altitudes were taken. 

Or, which is precisely the same thing, ascertain by the altitudes how 
much the chronometer is too fast or too slow at the meridian of the place of 
observation : this error being applied to the mean of the times by the same 
chronometer, when the distances are observed, will reduce the longitude by 
the lunar observation to the meridian where the error was ascertained ; 
consequently, will give the longitude of the ship when the time-altitudes 
were observed. 
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EXAMPLE. 



March 16, 1835, a set of altitudes was taken, which gave the mean time 
at ship 4h« 48m. 898., when a chronometer, having no rate, shewed 
Sh. 48m. 59s. ; and at 7h. S5m. 50s. by the same chronometer, a set of 
distances was observed, which gave mean time at Greenwich Th. £8m. SSs. : 
required the Icmgitude of the smp when the time-altitudes were taken for 
the chnmometer. 

Maan time by chronometer when the time-altitadeB were observed... 9 48 59 
Mean time by chronometer when the dittanoes were obaenred. 7 85 50 

Interval by chronometer 4 4S 51 

Mean time at Greenwich when ihe distances were observed 7 28 38 

Mean time at Greenwich when time-alts, were taken for chrcm 9 41 47 

Mean time at ship when time-alts, were taken for chronometer 4 48 89 

Longitude when time-alUtudes were taken for chronometer 9 6 59=81° 48^ East 

Or thus, 

h. m. s* 
Mean time by chronometer when the time-altitudes were observed... 9 48 59 
Mean time at ship when time-altitudes were taken for chron 4 48 89 

Chronometer slow at the meridian of the ship 1 59 40 

Mean time by chronometers when llie distances were observed 7 85 50 

Mean time at the meridian where the altitudes were taken, when \ q ok oa 

the distances were observed „,. J" 9 35 30 

Mean time at Greenwich when the distances were observed 7 98 38 

Longitude when time-altitudes were taken for chronometer 9 6 59=31^' 48'£ast. 

Observations of lunar distances may be carried on from one time to 
another, so that when the observer has obtained a number of sets on each 
side of the moon, he may bring them all to one point of time by the 
chronometer, and thereby get a mean of all the observations, which will 

fve very nearly the true longitude, if the observations be carefully made, 
his may be explained as follows: suppose on January 80, six sets of 
limar distances be observed; on the ^Ist, four more; and on the 2Sd, 
being the last day when the distance are set down in the Nautical Ahna- 
nae on that aide of the moon, six more sets be observed. Bring each set 
of distances to the time when the altitudes for chronometers were taken 
on their respective days; then take the difference of longitude shewn by 
the chronometer between the 20th and the 23d, at the time the altitudes 
for the chronometer were observed, which apply to each set taken on the 
20th; do tlie same between the 21st and 23d; each set will then be brought 
on to the time when altitudes for the chronometer were taken on the 2dd ; 
in all sixteen sets. The mean of these observations will, in all probability' 
not be far from the truth. In this manner observations may be carried 
on, by distances taken on the other side of the moon, and the result 
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deduced from their mean, will approximate still nearer to tlie truth. Thuft 
the lunar observations and chronometers may be made to go hand in hand 
with each other, to discover the ship^s true longitude. 

PROBLEM XV. 
To FIND THE Longitude by a Lunar Obseevation. 

RULES. 
To find the apparent Altitudes and Distance. 

1. With the amuirent thne at the ship, and the longitude by account 
turned into time (XIX.), find the apparent time at Greenwich*; to which 
apply the equation of time : the residt will be the mean time at Ghreenwich 
by account, as shewn in Problem VIII. But should a chronometer be at 
hand, whose original error and rate are known, the mean time at Greenwich 
may be more correctly and easily inferred fipom it, as shewn in the method 
of finding the longitude by chronometers. 

£. From Page III. of the month in the Nautical Almanac, take out the 
moon^s semidiameter and horizontal parallax, and reduce them to the mean 
time at Greenwich* ; and to the semidiameter add the moon^'s augmenta^ 
tion, taken firom Table V 11. 

8. From the moon'^s observed akitudef subtract the dip of the horizon 
(V.), and to the remamder add the moon^s augmented semidiameter when* 
the lower limb is observed, or subtract it if the upper limb be taken : the 
result will be the apparent altitude of the moon^s centre. 

4. Then, i^/A6 sun he observed^ from the observed altitude of the lower 
limb subtract the dip of the horizon (V.), and to the remainder add the 
sun^s semidiameter for the given day, taken firom Page II. of the month in 
the Nautical Almanac : die sum mil be the sun^s apparent altitude. 

5. To the observed distance add the semidiameter of the sun, and the 
moon'^s augmented semidiameter ; their sum will be the apparent distance. 

6. But, if a star or a planet be observed^ from its observed altitude 
subtract the dip ; and the remainder will be the starts or jdanet^s apparent 
altitude. 

7. To the observed distance of the moon firom a star, or planet, add the 
moon^s augmented semidiameter, if the nearest limb were taken, but subtract 
it, if the farthest limb were observed : their sum or dififelrence will be the 
apparent distance. 

To find the true Distance. 

METHOD I. 

BuLSS.-^!. To the sum of the apparent altitudes add the difierence of 
the correction of the moon'^s apparent altitude (XXX.), and that of the sun^ 

* See Notes at bottom of pages zlvii. and zlviii. 

f In all cases the obseired altitudes and distances must firti be corrected for the index 
error (if any) of the instrument. 
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Star, or planet*, which will ^ve the sum of their true altitudes ; subtract this 
from 180^9 and the remainder will be the sum of their true zenith distances. 
S. Under the sum of the apparent altitudes place the auxiliary arc 
(XXX."*^)"!* and the apparent distance : call these A, B, and C. 

3. Find the sum and difference of the auxiliary arc (B), and the sum of 
the apparent altitudes (A), also the sum and difierence of the auxiliary arc 
(B), and the apparent distance (C) ; place these in order imder each other^ 
together with the sum of the true zenith distances. 

4. Add together the natural versed sines (XXXVI.) of the five arcs, 
placing the parts for seconds opposite each ; and their sum, together with the 
sum ot the parts, will be the natural versed sine of the true distance. 

Note. 1. Since the true distance will never differ much more than a 
degree from the apparent distance, it will suffice to take out only the last 
five figures of the natural versed sines, observing to reject the tens in the 
last line added up. 

5. When any of the arcs exceed 180^, subtract them from 860^, and take 
out the natural versed sine of the remainder. 

METHOD II. 

Rules. — 1. To the sum of the apparent altitudes add the difference of 
the correction of the moon^s apparent altitude (XXX.), and that of the 
sun, star, or planet"*^, which wul give the sum of their true altitudes, of 
which take the half. 

2. Add together the apparent altitudes and apparent distance, and find 
the difference between half this sum and the apparent distance. 

S. To the log. co-sines of the half-sum and difference (XXV.) add the 
logarithmic difference (XXXIX.)}, and half the siun of these three loga- 
riUims will be the log. sine of an arch. 

4. Add together me log. co-sines of the sxun and difference of the arch, 
and half the sum of the true altitudes ; then will half the sum of these two 
logarithms be the log. sine of half the true distance. 

Note. In this method it may be observed that the seconds of the 
apparent distance may be omitted until the operation be finished, and then 
they are to be added to the computed distance. If the sum of the apparent 
distance and altitudes should have an odd digit in the unites place of the 
minutes, the minutes in the distance may be increased bv an unit ; and, in 
this case, what the given number of seconds wants of 60^^, is to be sub- 
tracted from the computed distance. 

* The «tm*< correction is the difference of the refraction (TV.) and parallax in altitude (VI.)* 
which may be found at once in Table XVIII. The <tor*< correction is the refraction in alti- 
tude (IV. or XVIII.). The planefs correction is the difference of the refraction (IV.) and 
parallax in altitude (XLVIII.) 

f The auxiliary arc may be taken out at the same time with the moon*s correction, being 
placed on the opposite page, taking care always to add the seconds given in the right-hand 
column, when the distance from the sun or a star be observed ; or those in Table L. when the 
object is a planet. 

X When the sun or a star is observed, the logarithmic difference is to be corrected by Table 
XL, or XLI.; but when the object is a planet, by Table XLIX. 
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METHOD III. 

Rules. — 1 . Add the sun^^s, starts, or planet^s apparent altitude to the 
tnoon^s apparent altitude, and take half their sum ; subtract the less altitude 
from the greater, and take half the difference ; then add together 
the log. co-tangent of half the sum (XXV.) ; 
the log. tangent of half the difference ; 
and the log. co-tangent of half the apparent distance : 
their sum, rejecting the tens in the index, will be the log. tangent of an 
arch, which call A. 

S. When the sutl^s, star^ or planet^s altitude is greater than the moon^s, 
take the difference between the arch A, and half the apparent distance ; but 
if less, take their sum ; then add together 

the log. co-tangent of this sum or difference ; 
the log. co-tangent of the sun^s, starts, or planet^s apparent altitude ; 
and the proportional logarithm (XXXIV.) of the sun^s, starts, or planet^s 
correction * ; their sum, rejecting the tens in the index, will be the propor- 
tiond logarithm of the first correction. 

3. If the sum of the arch A, and half the apparent distance, were taken 
in the preceding article, now take their difference ; but if their difference 
were then taken, now take their sum ; then add together 

the log. co-tangent of this sum or difference ; 

the log. co-tangent of the moon'^s apparent altitude ; 
and the proportional log. (XXXIV.) of the moon^s correction (XXX.) ; 
their sum, rejecting the tens in the index, will be the proportional loga- 
rithm of the second correction. 

4. When the arch A is less than half the apparent distance, the first 
correction must be added to, and the second correction subtracted from 
the apparent distance ; but when the arch A is greater, both the first and 
second corrections are to be added to the apparent distance, if the moon'^s 
altitude be the greater ; but when the moon^s altitude is the less, they are 
both to be subtracted from it, to give the corrected distance. 

5. Enter Table XXXV. with me corrected distance at the top or bottom, 
and the moon^s correction and second correction alternately in the side 
column : the difference between the seconds thus taken out, being added 
to the corrected distance, when it is less than 90^, or subtraeted from it when 
above, will give the true distance. 

METHOD IV. 

Bctles. — 1. Add together the apparent distance and apparent altitudes, 
and take half their sum ; the difference between the half-sum and the sun^s, 
starts, or planet^s apparent altitude, call iS\e first remainder ; and the diiler- 
ence between the half-siun and the moon^s apparent altitude, call the second 
remainder. 

* See Note * at the bottom of the preceding Page. 

*N 
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9.. Add together 

the log. sine of the apparent distance ; 
the log. co-sine of the moon^s apparent altitude ; 
the log. secant of the half-sum ; 
the log. co-secant of the first remainder ; 

the proportional log. (XXXIV.) of the moon^s correction (XXX.); 
and the constant logarithm 9- 6990 : 
their sum, rejecting the tens in the index, will be the proportional logarithm 
of the first correction. 

3. Add together 

the log. sine of the apparent distance (akeady found) ; 
the log. co-sine of the sun's, star's, or planet's apparent altitude ; 
the log. secant of the half-sum (already found) ; 
the log. co-secant of the second remainder ; 

the proportional log. (XXXIV.) of the sun's, star's, or planet^s 
correction* ; 
and the constant logarithm 9* 6990 : 
their sum, rejecting the tens in the index, will be the proportional logarithm 
of the second correction. 

4. The difierence between the first correction and the correction of the 
moon's altitude, call the difierence of corrections. 

Enter Table XXXV. with the apparent distance at the top, and the 
moon's correction in the side column, and the corresponding number will be 
the third correction ; in the same column, and opposite the difference of 
corrections, will be found the fourth correction. 

5. Subtract the sum of the moon's correction, and the second and fourth 
corrections, from the apparent distance ; to the remainder add the s\sn\ 
star's, or planet's correction, and the first and third corrections : their sum 
will be the true distance. 

METHOD V. 

1. To the apparent distance add the correction taken from the Linear 
Tables ; the sum will be the distance corrected for refraction. 

2. Add together the sine of the corrected distance (XXV.), the co-secant 
of the sun's, star's, or planet's apparent altitude, and the proportional loga- 
rithm (XXXIV.) of the moon'^s horizontal parallax ; the sum, rejecting ^0 
in the index, will be the proportional logarithm of the first arch. 

3. Add together the tangent of the corrected distance, the co-secant of 
the moon's apparent altitu(&, and the proportional logarithm of the moon's 
horizontal parallax ; the sum, rejecting SO in the index, will be the propor- 
tional logarithm of the second arch, 

4. When the distance is less than 90^, the difference of the first and 
second arches is a correction for paralkuv ; which, subtracted from the 
corrected distance when the first arch is the ^ater, or added to it when the 
first arch is the less, the sum or remainder will be the distance corrected for 
the moon's parallax. 

-*- - — ^ 

* See Note * at the bottom of Page zcvi. 
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But, when the dietance is greater than 90°, the sum of the two arches 
is a correction for parallaoPy and is always to be subtracted from the cor- 
rected distance. 

5. Enter Table XXXV., and from the column marked with the distance 
at the top, opposite the moon^s parallax in altitude* in the lef); side column, 
take out a number of seconds answering thereto ; then in the column with 
the distance at the top, opposite the correction for parallax, find another 
number of seconds ; the dirorence between these being added to the distance 
corrected for refraction and parallax, when it is less man 90°, or subtracted 
from it when above, the sum, or remainder, will give the true distance. 

Note. If the moon^s distance from the aim be observed, it may be fur- 
ther corrected for the parallax of the latter by Table A. (Linear Tables), 
which gives two small corrections, to be found under the apparent altitudes, 
and opposite the distance, to be applied as directed at the head of the column 
containing the distance*!'. It may, however, be observed that the error, 
arising from the omission of these corrections, will seldom amount to more 
than two or three seconds, and in no case can exceed nine seconds ; they 
therefore need only be applied when the distance is required to the nearest 
second. 

But if the moon^s distance be taken from the centre of the Planets 
Venus or Mars, it should be corrected for the effect of their parallax, by 
entering Table A. with the distance and altitudes, as directed for the sun, 
using the altitude of the planet instead of that of the sun ; then multiply 
the correction so found by the horizontal parallax of the planet |, and 
divide the product by 9 : the quotient will be the correction for the 
planet^B parallax, to be applied to the distance by addition or subtraction, 
as directed for the sun. The parallaxes of the Planets Jupiter and Saturn 
are too small to require notice. 

Having the true Distance, tojind the Longitude. 

1. Among the dbtanccs of the moon^s centre from the sun, a star, or 
planet, set down for eveiy third hour of Greenwich time, from Page XIII. 
to XVIII. of each month in the Nautical Almanac, find the two distances 
between which the true distance falls on the given day of the month at 
Greenwich §, and take out the intermediate proportional logarithm from the 
column headed " P. L. of Diff.'' ; subtract this prop. log. from the prop, 
log. (XXXIV.) of the difference between the true distance and that under 
the next less hour ; the remainder will be the prop. log. of a portion of time, 
which added to the above-mentioned next less hour, the sum will be the 
mean time at Greenwich. 

* The moon's parallax in altitude is found by Table B. (Linear Tables), under the moon*s 
horizontal parallax, and opposite the moon*8 altitude. 

t When both corrections are additive or subtractive, their sum is to be added or subtracted ; 
but if one be additive, and the other subtractiye, their dififarence is to be added or subtracted, 
according to that of the greater. 

X The horizontal parSlaxes of the planets are given in the Nautical Almanac for 1835, 
from Pages 359 to 361. 

§ When the distances are increasing, the first of the two distances will be lest than the 
true distance ; but when they are decreasing, the first will be greater than the true distance. 

♦ N2 
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But, as the distances in the Almanac do not increaae <xr decrease uniformly, 
on account of the icregularity- of the moon^s motion, when extieme accuracy 
is desired, a number of seconds should be applied to the above Greeniniji 
time (especially when the prop, logs., opposite the distances in the Almanac, 
increase or decrease by considerable differences), which, may be found as 
directed in the Explanation to Table LIV. ; or by a Table given in Page 
500 of the Almanac for 1885. 

2. Find the difference between the mean time at Greoiwich and the 
mean time at the ship*; convert this difference into degrees and miautes 
(XIX.), and it will give the true longitude of the ship : East, if the time 
at the ship be greater than the time at Greenwich (reckcmin^ from noon 
of the same date); but West, if the time at the sh^ be lees than the time 
at Greenwich. 



EXAMPLE I. 

June 3, 1835, in latitude 13° 29' N., and lon^tude by account 57° 16' E., 
about 4h; P. M. apparent time, the angular distance between the sun and 
moon was observed to be 79° S8^ 15'^, uke altitude of the sun^s lower limb 
being 3£° 47' 30'' ; the altitude of the moon's upper limb 65° 55' 20^^ and 
the height of the observer's eye 18 feet : required the true longitude of the 
ship. 

h. m. ' " 

Estimated apparent time at ship 4 Moon*s semidiameter at noon, June 3, 15 37 

Longitude by account, in time 3 49E. Moon*s augmentation (VII.) -|- 15 



Estimated appar. time at Greenwich Oil Moon^s augmented semidiameter... -|- ^^ ^^ 
Equationof time(P. I. N. A.) — 2 Sun's semidiameter (P. II. N. A.)... + 15 47 



Estimated mean time at Greenwich 9 



Obsenred distance 79 28 15 



Apparent distance 79 59 54 



Moon's hor. par. at noon, June 3 ...57' 20^' 

O / // O I It 

Obs. altitude of sun*s lower limb 32 47 30 Obs. alt. of moon's upper limb 65 55 20 

Dip of horizon — 4 4 Dip of horizon — 4 4 

32 43 26 65 51 16 

Sun^s semidiameter -f 1^ ^7 Moon's augmented semidiameter... — 15 52 

Sun's i^parent altitude 32 59 13 Moon's a^^arent altitude 65 35 24 



* If either of the objects employed in the lunar obsenration be far enough from the meridian, 
the time at the ship is to be found from its altitude by the Roles in ProhUnis VIII., IX., X., or 
XI. ; but if both these be too near the meridian, or the altitudes cannot well be depended on, 
(although they may be sufficiently exact for clearing the distanoe), the time at the ship, and 
thence the error of the watdi or chronometer, must be found either before or after the distanoe 
is taken, and the error applied to the mean of the times given by the same watch, when the 
distanuejs observed ; and it must be understood that in this case the longitude deduced from 
the lunar observation, wiU be that of the ship, at the time the error of the watch was saoertaiiied. 



To find the true. Distance. 

METHOD I. 

(XXX.) (XXX.«) 

ys app. alt. 65<> diK, and.hor. par. 57'. 23 2 t«f m • ^ 28 50 

Parts for 5' altitude ....« + 6 » ,.... + 1 

Ditto for 20" parallaz .,., ,.....- + 8 m •^'> + 10 

Parts for sun's app. altitude S8P ... 4* ^ 



Moon's correction m...<...m. • 23 16 



Auxiliary arc 60 29 4 



o f If Sum of apparent altitudes ... 98 34 37 

Sun's apparent altitude 32 59 13 Moon's corr. (XXX.) 23' 16^* I 

Moon's apparent altitude... 65 35 24 Sun's corr. (XVIIL) 1 20 }+**»* 

Sum of app. altitudes (A)... 98 34 37 Sum of true alUtudes ^ ^^ ^ 

Auxiliary arc (B)... 60 29 4 ^_ 

Apparent distance ...(C)... 79 59 54 Sum of true zenith distances 81 3 27 

Sum of A and B 159 3 41... Ver8ed...33893 parts for seconds 70 

Diff. of ditto 38 5 S3...yersed...l2886 100 

Sum of B and C 140 28 58...Ver8ed...71254 180 

Diff. of ditto 19 30 50...yersed...57358 82 

Sum of true zenith dists. ... 81 3 27.. .Versed... 44427 130 

562...SumofpArti.M $62 



True distance 79 39 9...Veried...20380 



METHOD 11. 



O I Of 



Sun's app. altitude ... 32 59 32 59 

Aloon's app. altitude.. 65 35 65 35 

— Apparent distance 80 

Sum of app. altitudes 98 34 ^^ 

Moon's corr. 23^16^) i oi ka ^^^ 178 34 Log. difference 9. 993575 

Sun's corr.... 1 20 / + ^^ ^'^ Half-sum 89 17...Co-8ine 8.097188 

Diff. of da and app. dist. 9 17...Co-8ine 9.994274 

Sum of true altitudes 98 55 56 



2)18.085032 

Half.sum 49 27 58 

Arch 6 19 54 , Sine 9.042516 



Sum 55 47 52 ,....„ Co-sine 9.749826 

Difference 43 8 4 Co-sine 9.863175 

2)19. 613001 

89 49 37 tSine ..«...— ... 9.806500 

X 2 



79 39 14 
Seconds increased — 6 



True distance 79 39 8 



dl. ASTBONOmCAL PEOBLEMS. 

MBTHOD III. 
Sim's appamit altitude... SS^SQ' 
Moon's apparent aldtude 6ft 35 

Sum 98 34 Half 49 17... Go-tangent... 9.9848 

Difference 39 36 Half 16 18...Tangent 9.4660 

Apparent distance 79 59 54" Half 40 O...Co-tangent... O.076S 

First correction -f- 1 19 



80 1 18 



AnshA 16 49...Tangent 9.4770 



Second correction — 22 4 Sum 56 42...Co-tangent... 9.8175 

■ Son's apparent altitude.. 82 59...Co-tangent... 0. 1878 

79 39 9 Sun's correction ......... 1' 20"..P. Log. ...... 2. 1303 

Third correction .^— 

First correction 1 19...P. Log. 2.1356 



True distance 79 39 9 



Difference 23^ IS'. ..Co-tangent... 0.3659 

Moon^ apparent altitude 65 85. ..Co-tangent... 9.6570 
Moon*s correction 23^ 16''«P. Log. 0.8885 

Second corvectioa 22 4...P.Log. ...... 0.9114 

METHOD IV. 

o / o I n 

Apparent diitanoe 80 O...Sine 9.9984 9.9934 Moon's oorr. ... — 23 16 

Moon's appi altitude ... 65 35. ..Co-sine ... 9. 6163 Second corr. ... — 1 

Sun's apparent altitude 32 59...Co-sine 9.9237 Fourth corr. ... — 1 

Sum 178 34 Sum — 23 18 

— — App. distance... 79 59 54 

Half-sum 89 17...Secant 1.9028 1.9028 

First remainder 56 18...Co-secant.. 0.0799 79 36 36 

Second remainder 23 42... Co-secant 0.3958 Sun's oorr....... -f- 1 80 

Sun's correction 1' 20''..P. Log 2. 1303 First corr. ...... -f- 111 

Moon's correction 23 16...P. Log. ... 0. 8885 Third corr...... + 1 

Const. Log. 9. 6990 9. 6990 

_ True distance.. 79 39 8 

First connection 1 11...P. Log. ... 2.1799P.L.4.0450...SeoondcQrr.l" — — 

Di£ of ooneotions ...... 22 5 



METHOD V. 

Apparent distance 79 69 54 

Correction for refraction... -f- 1 50 



Corrected distance 80 1 44...Sine 9.9934...Tangent ... 0.7552 

Sun's apparent altitude ... 82 59 ...Co-secant... 0.2641 

Moon's apparent altitude.. 65 35 ...Co-secant 0.0407 

Moon's hor. parallax 57 20...Pro. Log.... 0.4969 0.4969 



First arch 31 41 ...Pro. Log.... 0.7544 — — -^ 

Second arch 9 10 Pro. Log... 1.2928 

Correction for pendlaz ... — 22 81 23'... I'') /vyyv\ 

Corrected distance 80 144 Parallax in alt.- 23 ... 1 M^aav.; 



79 39 13 
Third correction 0. 



Truedistanoe 79 39 13 



• %• 



ASTRONOMICAL PROBLEMS. Clll. 

To find the mean Time at Greenwich. 

True distance (Method V.)... 79° W W 

Distance at Ohrs. by N. A. ... 79 35 6 Intermediate P. Log. ... 2898 

Difference 4 7 P. Log. ... 1.6407 

h, m. 8. • 

8 1 P. Log.... 1.8509 

Time of distance by N. A. ... — « 

Mean time at Greenwich 8 1 

To find the mean Time at Ship^ and thence the Longitude, 

Sun's apparent altitude 32 59 13 Sun's dedination, June 3 (P. II. N. A.) 22 16 5 N. 

Sun's correction (XVIII.)... — 1 20 Correction for 8m. Is. (XaI.) + 2 

Sun's true altitude 32 67 53 Sun's dedin. at Greenwich mean time 22 16 7 

90 



Sun's polar distance • 67 43 53 

Sun's true altitude - Zi^W — — 

Polar distance 67 44 Co*secant 0.08366 

Latitude 13 29 Secant 0.01214 



Sum 114 11 

Half^um 57 S\ Co-dne 9.73504 

Remainder 24 7} Sine 9.61144 

h. m. s. ' 

Apparent time at ship 3 58 l7...Log. ....•••.•.•. 9.39228 

Equation of time — 2 19 m. s. 

Equation of time, June 3, by N. A.... 2 19. 4 

Mean time at ship 3 55 58 Correction for 8m. Is. (LI.) 0. 

Mean time at Greenwidi 8 1 ^— ^— 

Equation at €h«enwich mean time ••• 2 19. 4 



Longitude in tim 3 47 57 =56*' 59^ 15" East. 

EXAMPLE II. 

August 10, 1835, in latitude 47"^ 10" 80"^ S., and longitude by account 
gijfo gQ/ Yf^^ wben a chronometer, which was 6m. 428. too slow for Green- 
wich mean time, shewed llh. 48m. 28s., the distance of the moon^s remote 
limb from the Star Antares was observed to be 99^ 48^ 45^^ ; at the same 
tame the altitude of the moon^s lower limb was 26° 1 V SCV^, ^e altitude of 
the star (being westward of the meridian) 48o 2(V ; the instruments properly 
adjusted, and the height of the observer's eye 16 feet : required the true 
longitude. 

h. m. a. ' " o t n 

Timebychron 11 48 28 n't hor. par. at midn... 56 30 D's 8emid.at midn. - 15 24 

Chronometer slow... + 6 42 Augment.. 7 VII.) -f 7 

/i,^!^ K™V* !^n 55 10 Oba. alt. D'h L. L.... 26 J 1 30 J's augm. semid... - 15 31 
ureenw. by chron. j j^ ^ horiaon - 3 50 Obterved distance 99 48 45 

o I II . 

Star's obs. alt. 48 20 26 7 40 Apparent distance 99 33 14 

Dip of horizon...... — 3 50 })*s augment, semid. -f 15 31 ■ 

Star's app. altitude.. 48 16 10 D's app. altitude ... 26 23 11 



mv. 



A8TE0N0MICAL PROBLEMS* 



To find the true Distance. 

METHOD I. 

(XXX.) (XXX*.) 

J's app. alt. 26° 20', and hor. par. 66'.. 48' 7" W 13' 26" 

Parts for 3' altitude + 9 » + 2 

Ditto for 30'' parallax -f- ^^ ' + ^ 

Paru for Star's apparent alt. 48° + 

Moon's correction 48 43 '■■ 

Auxiliary are 60 13 36 



O 9 I* 

° ' " Sum of apparent altitudes ... 74 39 21 

Star's apparattt altitude 48 16 10 Moon's corr. (XXX.) 46^ 43" ), .^ eo 

Moon'to apparent altitude ... 26 28 11 Star's eonr. (XVIII.) 51 I J__ 

Sum of app. altitudes (A) 74 39 21 Sum.bf true altitudes ... 75 27 13 

Auxiliary are (B) 60 13 86 ^?? 

Apparent disianee... (O...... 99 33 14 Sum of true lenith distances 104 32 47 

Sum of A and B 134 52 57...Ver8ed... 05459 parts for seconds 198 

Diff.of ditto 14 25 45...yersed... 31489 55 

Sum of Band G 159 46 50... Versed... 38292 86 

Diff. of ditto 39 19 38...Versed... 26344 118 

Sum of true senith disu 104 32 47...Veried... 50943 221 



678...Sumofpam\.. 678 



True distance 98 48 46...Versed,.. 53205 



METHOD II. 

o / or 

Star's apparent altitude ... 48 16 48 16 

Moon's apparent altitude.. 26 23 • 26 23 

Apparent distance 99 33 



S^m'lDf apparent altitudes.. 74 39 u 
MooD'ta oorrectien 48^ 43" ) , .« «« Sum 
Star's correction 51 / "T *' 



.4 »»». ....174 ]» Log. difference 9. 997013 

^' Half-sum 87 6...Co-sine 8.704090 



Sum of tine altitudes 75' 26 52 



Difference 12 27...Co-8ine 9.989665 



2)18.690768 



Half-sum 37 43 26 

Arch 12 47 51 Sine ...; 9.345384 



Sum 50 31 17 Go>sine 9.803313 

Diffbrence 24 55 35 Co-sine 9.957536 



o t n 

49 24 15 
X 2 



2) 19. 760849 
»4....SiiM 9.880424 



98 4880 
Seconds omitted -f- 14 

True distance 98 48 44 



ASTBONOMICAL PROBLEMS. CV. 

METHOD III. 

o / 

Starts apparent altitude . 48 16 
Mooii*8 apparent altitude 26 23 

Sum 74 39 Half. 37 19 ...Co-tangent... 0.1179 

Difference 21 53 Half. 10 56 ...Tangent 9.2859 

Apparent distance 99 33 14"..Half. 49 46i...Co-tangent... 9.9273 

First correction 4-0 44 — — _ 

Arch A 12 6 ...Tangent 9.3311 



99 33 58 



Second correction — 45 12 Difference 37 40}... Co-tangent... 0.1123 

Star*8 apparent altitude 48 16 ...Co-tangent... 9. 9504 

98 48 46 Star's correction O' 51"... P. Log 2.3259 

Third correction '. — 1 ' 



True distance 98 48 45 



First correction 44 ...P. Log 2.3886 

Sum 6I°52i'...Co-tangent... 9.7280 

Moon's app. altitude ... 26 23 ...Co«tangent... 0.3045 
Moon's correction 48^ 43''... P. Log 0.5676 

Second correction 45 12 ...P. Log 0.6001 

METHOD IV. 

O / O t If 

Apparent distance 99 3d...Sine 9.9939 9.9939 Moon*s corr.... — 48 43 

Moon's app. altitude ... 26 23...Co-sine 9.9522 Second corr.... >- 7 

Star's app. altitude 48 16...Co-sine 9.8233 Fourth corn... — 17 

Sum 174 12 - 49 7 

— -^ App. distance . 99 33 14 

Half-sum 87 6...Secant 1.2959 1.2959 

First remainder 38 50...Co.secant... 0.2027 98 44 7 

Second remainder 60 43...Co-8ecant 0.0594 Star's corr. ... -{- 51 

Star's correction 0'5r'..P. Log 2.3259 First corr. -j- 3 30 

Moon's coriBction 48 43...P. Log 0.5676 Third corr. ... -j- 16 

Const. Log.. 9.6990 9.6990 

True distance- 98 48 44 

First correction 3 30...P. Log 1.7113P.L.d. 1974...Second corr.7" 



Diff. of corrections 45 13 



METHOD V. 



Apparent distance 99 33 14 

Correction for refraction.. + ^ ^^ 

Corrected distance 99 35 45...Sine 0.9939...Tangent... 0.7718 

Star's apparent altitude... 48 16 ...Co-secant ... 0. 1271 

Moon's apparent iJtitude.. 26 28 ...Co-secant 0.3523 

Horizontal parallax 56 S0...Pro. Log.... 0.5032 0.5032 

First arch 42 46...Pra Log. ... 0. 6242 

Second aich 4 16 Pro. Log. 1.6273 

Correction for parallax ... — 47 1 47'... 17") /yyyv\ 

Corrected distance 09 85 45 Parallax in alt. 51... 16 / ^^aav.> 

98 48 44 "" 

Third correction — 1 > 1 



True distance 98 48 43 

*0 



CVl. ASTRONOMICAL PROBLEMS. 



To find the mean Time at Greenwich. 

True distance (Method V.) 98 48 43 

Distance at IX. hours by N. A... 97 12 48 Intermediate Pro. Log... 2682 

Difference 1 35 65 Pro. Log... 2734 

h. m. s. " 

2 57 52 Pro. Log... 0052 

Time of distance by N. A 9 

Mean time at Greenwich ......... 11 57 52 



To find the mean Time at Ship, and thence the LongitudCy hy the 

Lunar Observation and Chronometer. 

o ' ft h. m. s. 

Star's apparent altitude 48 16 10 Star'srightasoenaion, January 1834, 16 19 U 

Refraction (IV. or XVIIL) ... — 51 Annual variation -|- 38.66 X U = + 5 

Star's true altitude 48 15 19 Star's right ascension, August 1835, 16 19 19 



Sun's riffht asoen., Auirust 10, ) a lo n Star's declination, January 1834 26 3 18S. 

-f la 



h* m. 8. 

m's right asoen., August 10, 1 q | q q Star's declination, January 1834 

(P. IL N. A.) J » *» » Annual variaUon + 8".63 X H = 

Correc. for llh.58m. (XXIL) + 1 53 

Star's declination, August 1835 26 3 31 S. 

Sun's R. A. at Greenwich time 9 20 2 90 



Star's poUr distance 63 56 29 

Star's true altitude 48 15 

Star's polar distance 63 564 Co-secant 0.04656 

Latitude 47 10^ Secant 0.16764 

Sum 159 22 

Half-sum 79 41 Co-dne 9.25307 

Remainder 31 26 Sine 9.71726 

h. m. s. 

Star's 4ist. from merid. 3 4 10W...Log. 9.18453 

Star's right ascension.,. 16 19 19 

m. 8. 

Right asoen. of merid... 19 23 29 Equation of time, Aug. 10, by N. A. 5 9. 5 
Sun's right ascension... 9 20 2 Correction for Uh. 58m. (LI.) — 4.5 

Apparent time at ship 10 3 27 Equation at Greenwich time... 5 5.0 

Equation of time -|- 5 5 

■ ' ' - h. m. s. 

Mean time at ship....^ 10 8 32 Aug. la 10 8 32 

"'rch'STwX} •iJTWA^.lO. o^nijg^.} n 55 10 



ASTRONOMICAL PROBLEMS. CTU. 



EXAMPLE III. 



Januaiy 7, 1S35, in latitude 24P %%* N., and longitude by account 
35° 15^ W., about 6h. 62ni. P. M., the observed angular distance of the 
moon^s remote limb from the centre of the Planet Mars was 72° 42^ 15^^ ; 
at the same time the altitude of the planet^s centre was 27° 12^ (East of the 
meridian), and the altitude of the moon^s lower limb 71° 49' ; the height 
of the observer's eye being 24 feet, and the index error of the sextant with 
which the distance was taken, + 9f \b"i required the true longitude of the 
ship. 

h-m. ' " ' " 

Time at ship 6 52 P.M. Moon's hor. par. midn. 54 11 Moon's semid. midn.... 14 46 

LfOng.intimebyac. 2 21 W. Augmentation (Vll.)... -f- 15 

Oreenw.timebyac. 9 13 Obs.alt.moon'sL.Ij. 71 49 Moon*s aug. semid. — 15 1 

Dip of horizon...... — 4 42 o 

® ' '' _^_- Obser. distance 1 _-« ^. -a 

Mars' obs. altitude 27 12 71 4418 Ind.err.-i-215"/ "'^ " ^^ 

Dip of horizon ... — 4 42 Moon's aug. semid. + 15 1 — 

Apparent distance 72 29 29 



Mars'app.altitude 27 7 18 Moon's app. alt. ... 71 59 19 



Refrac for Mars'alt. 1' 5 1 '' 

Mars' parallax in 1 .q 
alt. (XLVIII.) j " 

Mars* correction ... 1 39 



METHOD I. 

(XXX.) (XXX*.) 

ysapp. alt. 71°5(y,andhor. par.54'... 16 21 60 28 29 

Parts for y altitude + 2 + 1 

Ditto for 11" parallax + 4 -|- ^ 

' Parts for Mars* app. altitude 27°, ) , ^ 

Moon*s correction 16 27 and hor. par. 14'' (L.) j ~^ 

Auxiliary arc 60 28 40 

O / // 

'^ ' '' Sum of apparent altitudes 99 6 37 
Moon's apparent altitude... 71 59 19 Moon's corn + 16' 27"... ) , , . .« 
Mars' apparent altitude ... 27 7 18 Mars' corr. — 1 39 ... J "*" '* ^^ 

Sum ofapp. altitudes (A)... 99 6 37 Sum <rf true altitudes 99 21 25 

Auxiliary arc (B)... 60 28 40 ^^ 

Apparent distance ...(C)... 72 29 29 Sum of true zenith dists... 80 38 35 

Sum of A and B 159 35 17...Versed...3718l parts for seconds 28 

Diff. of ditto 38 37 57...Versed... 18661 173 

Sum of B and C 132 58 9... Versed... 81573 32 

Diff. of ditto 12 49... Versed... 21852 52 

Sum of true zenith dists.... 80 38 35...Versed... 37248 167 

452 Sum of parts ... 452 



True distance 1^ 21 36... Versed... 96967 

♦02 



CVUl. AftTBOKOMICAL PROBLEMS. 

METHOD II. 

O / // O / // 

Moon's apparent altitude 71 69 19 71 59 19 

Mars' apparent altitude... 27 7 18 27 7 18 

Apparent dist... 72 29 29 

Sum of apparent altitudes 99 6 87 

Moon's corn -|- 16' 27" 1 . ^ ^o Sum 171 36 6 Log. difference 9.993600 

Mars' corr. - 1 39 / "T" " *" Half 85 48 3...Log. co-sine ... 8.864652 

Difference 13 18 34...Log.co.8ine ... 9.988176 



Sum of true altitudes 99 21 25 



Half 49 40 42 



2) 18.846488 



-^'ch 15 22 1 Sine 9.423244 



S«m 8g 2 43 Co-sine 9.625212 

IWfferenoe 34 18 41 Co-sine 9.916973 



// 



2) 19.542185 



3« 10 4»i Sine 9.771092 

-I- 2 



True distance 72 21 37 



METHOD V. 

O / // 

Apparent distance 72 29 29 

Correction for refraction ^ 1 57 

Corrected distance 72 31 26...Sine 9. 9795... Tangent 0.5019 

Mars' apparent altitude.- 27 7 18...Co-8ecant... 0.3412 

Moon's apparent altitude 71 59 19...Co.seGant 0.0218 

Moon's hor. pandlax 54 11. ..Pro. Log.... 0.5214 0.5214 

First arch 25 54...Pro.Log.... 0.8421 

Second arch 16 13 Pro. Log. ... 1.0451 

Correction for paraUax ... - 9 41 lO*... 0">/yyyv\ 

Corrected distance 72 31 26 Parallax in altitude 17... 1 p^AAV.j 

72 21 45 "" 

Third correction -|- 1 ,„., i 



72 21 46 

Corr. for Mars' parallax.. — 12 

True distance 72 21 34 



ToJInd the mean Time at Greenwich. 

True distance (Method V.) 72° 21' 34" 

Dist. at IX. hrs. by N. A... 72 27 40 Intermediate P. Log 2941 

Difference 6 6 P. Log 1.4699 

h. m. 8. ■■ 

12 1 P. Log 1.1768 

Time of distance by N. A.... 9 

Mean time at Greenwich... 9 12 1 Jan. 7. 



ASTRONOMICAL PROBLEMS. dX. 



Tofnd the mean Time at Ship^ and thence the Longitude. 

Man* apparent altitude 27 7 18 Sun^i R. A«, Jan. 7 (P. II. N. A.).. 19 11 47 

Refraction — 1 51 Correction for 9h. 12m. (XXII.) ... + 1 41 

27 5 27 Sun's R. A. at Greenwich time 19 13 28 

Parallax in altitude (XLVIII.) ... + 12 

Mars* true altitude 27 5 39 



h. m. 8. o I tt 

Mars* R. A.) Jaa.7, 6 43 26 (P«291,N.A.) Man* dec. Jan. 7, 27 35N. (P.291.N.A.) 

Ditto, Jan. 8, 6 41 44 Ditto, Jan. 8, 27 2 53 N. 

Var. in 24 houn ... 1 42 Log... 1.1498 Var. in 24 houn 2 18 Log... 1.0185 

Greenwich time ...9fa.l2m. Log... 0.4164 Greenwich time... 9h. 12m. Log... 0.4164 

h.m. s. o ' " 

Var. in9h. 12m. ... — 39 Log... 1.5662 Var. in 9h. 12m. + 53 Log... 1.4349 

Man* R. A., Jan. 7, 6 43 26 Mars' dec. Jan. 7, 27 35 N. — - 

DittoatGreenw.time 6 42 47 Ditto at Green- I 27 1 28 N. 

_____^ wicn time ... \ q^ 

Man* polar dist... 62 58 32 



Man* true altitude 27 5^ 

Man* polar distance 62 584 Co-secant. 0.05022 

Ship*s latitude 24 32 Secant 0.04109 

Sum 114 36 



Half-sum 67 18 Co-sine ... 9.73259 

Remainder 30 12^ Sine 9.70169 

h. m. s. ■ 

Man' meridian distance 4 43 8E....Log 9.52559 

Man* right ascension......... 6 42 47 ■ 

Right ascension of meridian. 1 59 39 

24 



' m. 8. 

25 59 39 £q. of time, Jan. 7, by N. A. 6 27. 1 
Sun*s right ascension 19 13 28 Corr. for 9h. 12m. (LI.) -{-9.9 

Apparent time at ship ».. 6 46 11 £q. at Greenwich time 6 37.0 

Equation of time -f- 6 37 -i— « 

Mean time at ship 6 52 48 Jan. 7. 

Mean time at Greenwich ... 9 12 1 Jan. 7. 



Longitude in time 2 19 13=34" 48' 15" W. 



ARRANGEMENT 



OF THE 



TABLES. 



Tablb Pagv 

I. Difference of Latitade and Departure for Points 1 

II. Difference df Latitade and Departure for Degrees ••... 17 

IIL Meridional Parts 62 

III*. Correction of the mean Refraction 69 

IV. Mean Refraction 70 

V. Depression or Dip of the Horizon •• 70 

VI. The Sun's Parallax in Altitude 70 

VII. The Moon*s Augmentation 70 

VIII. Dip of the Hoiizon at different Distances from the Observer 70 

IX. For correcting the obserred altitude of the Sun's Lower Limb, when taken 

by a Fore Observation 71 

X. The Sun's Dedination for 1834, 1835, 1836, 1837, &c. 72 

XI. To correct the Sun's Declination for Longitude • 72 

XII. To correct the Sun's Declination for the Changes in Periods of Four Years 74 

XIII. The Right Ascensions and Declinations of the principal Fixed Stars 76 

XIV. The Sun's mean Right Ascension 77 

XV. For correcting the observed Altitude of a Fixed Star to find the true 

Altitude .' 77 

XVI. For reducing the Time of the Moon's Passage over the Meridian of 

Greenwich to the Time of its Passage over any other Meridian 78 

XVI». For finding the Time of High Water 78 

XVII. To find the Latitude by an Altitude of the Polar Star 79 

XVII*. Corrections of the Latitude deduced from the above Table 79 

XVIII. Corrections of the Apparent Altitudes of the Sun and Stars • 80 

XIX. For reducing Longitude into Time, and the contrary 83 

XX. For finding the Distance of Terrestrial Objects at Sea 83 

XXI. For reducing the Suh's Declination to Noon at any given Meridian, and 

to any Time at the Meridian of Greenwich • 84 

XXII. For reducing the Sun's Right Ascension to any Time at the Meridian of 

Greenwich 86 

XXIII. Logarithmic Sines, Tangents, and Secants, to every Point and Quarter- 

Point of the Compass 88 

XXIV. Logarithms of Numbers 88 

XXV. Logarithmic Sines, Tangents, and Secants 104 

XXVL Natural Sines 165 

XXVn. Logarithms for Half-elapsed Time 164 

XXVIIL Logarithms for Middle Time 170 

XXIX. Logarithms for Rising 176 

XXX. Correction of the Moon's Apparent Altitude 184 

XXX«. Auxiliary Arcs 185 



ARRANGEMENT OF THfi TABLES. CXI* 

Taalh Paqu 

Y * I Logarithms for finding the Apparent Time or Horary Angle 2()2 

XXXIII. Logarithms for finding the Correction to reduce^ the Sun*8 Declination, 

Right Ascension, &c. to any Time under the Meridian of Greenwich... 211 

XXXIV. Proportional Logarithms ...• • 213 

XXXV. To correct the Apparent Distance of the Moon from the Sun, a Star, &c. 

for the Effect of Parallax and Refraction 229 

XXXVI. Natural Versed and Suversed Sines 232 

XXXVII. For reducing Sidereal to Mean Solar Time 254 

XXXVIIL For rodudng Mean Solar Time to Sidereal Time 254 

XXXIX. Logarithmic Difference 255 

XL. Correction of the Logarithmic Difference when the Sun is observed 263 

XLI. Correction of the Logarithmic Difference when a Star is observed 263 

XLIL Amplitudes ; 264 

* XLIII. Semidiurnal and Seminoctumal Arches 266 

XLIV. For finding the Apparent Time of the principal Stars passing the Meridian 

throughout the Year 268 

XLV. For finding the Time most advantageous for observing the Altitude of a 

Celestial Object, in order to ascertain the Apparent Time 274 

XLVI. For finding the Altitude of a Celestial Object most advantageous for 

ascertaining the Apparent Time 276 

XLVIL Logarithms for finding the Correction to reduce the Moon^s Declination, 

or Right Ascension, to any Time under the Meridian of Greenwich ... 278 

XLVIII. The Parallax in Altitude for Planets : 283 

XLIX. For correcting the Logarithmic Difference when a Planet is observed 283 

L. For correcting the Auxiliary Angle when a Planet is observed 284 

LI. For reducing the Equation of Time to any Time under the Meridian of 

Greenwich 284 

LII. Logarithms for computing the Equation of equal Altitudes 286 

LIII. For converting Foreign Measures into English Feet or Fathoms, and the 

contrary , ; 286 

LIV. For finding the exact Greenwich Time corresponding to the true Lunar 

Distance 288 

LV, For reducing the Moon^s Horiasontal Parallax and Semidiameter to any 

Time under the Meridian of Greenwidi 288 

LVI. Latitudes and Longitudes of the principal Places in the World. 

Section i. The Coast of Great Britain and adjacent Islands 289 

II. The Coast of Ireland 291 

III. The Coast of Lapland and Norway, from Nova Zembla to 

the Naze fe2 

IV. The Cattegat and Sound 293 

V. The Baltic 293 

VI. The Gulfs of Finland and Bothnia 294 

Tii. The Coasts of Denmark, Germany, Holland, and Nether- 
lands, from the Scaw to Calais 295 

VIII. The Coasts of France, Spain, and Portugal, from Calais to 

Gibraltar 295 

IX. The North Side of the Mediterranean 297 

X. The Black Sea, and Sea of Azof 300 



CUl. ARBANOBHENT OF THB TABLES. 

Tabu pj^^B 

LVI. Sectioh zi. The East snd South Goatto of the Meditemuiean 900 

XII. Iihinds in the Mediterranean, GKilf of Venice, and Arehi- 

pd«go 30S 

XIII. The Coast of Africa, from the Entrance to the Mediter- 
ranean, to the Cape of Good Hope 305 

xiY. Isknds, Rocks, and Shoals in the North AtUntie Ocean, 

and Sonth Atlantic or Southern Ocean.. 306 

XV. The Coast, and acyaoent Islands, finom the Cape of Good 

Hope to Canton 308 

XTi. Islands, Rocks, and Shoals in the Indian Ocean 318 

XVII. Islands, Rocks, and Shoals betwee n the Indian and Pacific 

Oceans, from Sumatra to New Guinea 315 

XVIII. Islands, Rocks, and Shoals in the China Sea , 321 

XIX. The Coast, and adjacent Islands, from Canton to Cape 

North...., *321 

XX. The Coasts of Tasmania, or Van Diemen*s Land, and of 

Australia, or Terra AustraUs, with the adjacent Islands .. 324 

XXI. Islands, Rocks, and Shoah in the North Pacific Ocean 327 

xxn. Islands, Rodcs, and Shoals in the South Pacific Ocean 330 

XXIII. The West Coast of America, from Ci^ Horn to Icy Cape 335 
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89.0 




57 


56.7 


05.6 


117 


116.4 


11.5 


177 


176.1 


17.4 


287 


285.9 


28.2 


297 


296.6 


39.1 




58 


57.7 


05.7 


118 


117.4 


11.6 


178 


177.1 


17.4 


238 


286.9 


28.8 


298 


296.6 


39.8 




59 


58.7 


05.8 


119 


118.4 


11.7 


179 


178.1 


17.5 


239 


287.8 


28.4 


299 


297.6 


89.8 




60 


59.7 


05.9 


120 
Dist 


119.4 


11.8 


180 


179.1 


17.6 


240 


288.8 


28.5 


800 


298.6 


89.4 




Dist 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat. 




• 


• 
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TABLE 1. 


» 




J)^<6tenee of Latitude and Depatiure for f Point. 




Dist 

1 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist. 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dbt 


Lat 


Dep. 




01.0 


00.1 


61 


60.3 


09.0 


121 


119.7 


17.8 


181 


179.0 


26.6 


241 


238.4 


35.4 


■ 


2 


02.0 


00.3 


62 


61.3 


09.1 


122 


120.7 


17.9 


182 


180.0 


26.7 


242 


239w4 


36.6 




8 


03.0 


00.4 


63 


62.3 


09.2 


123 


121.7 


18.1 


183 


181.0 


26.9 


243 


240.4 


35.7 




4 


04.0 


00.6 


64 


63.3 


09.4 


124 


122.7 


18.2 


184 


182.0 


27.0 


244 


241.4 


36. { 




6 


04.9 


00.7 


66 


64.3 


09.6 


126 


123.7 


18.3 


186 


183.0 


27.2 


246 


242.4 


36.( 


' 


6 


06.9 


00.9 


66 


66.3 


09.7 


126 


124.6 


18.5 


186 


184.0 


27.3 


246 


243.3 


36. ll 




7 


06.9 


01.0 


67 


66.8 


09.8 


127 


126.6 


18.6 


187 


185.0 


27.4 


247 


244.3 


36.9 




8 


07.9 


01.2 


68 


67.3 


10.0 


128 


126.6 


18.8 


188 


186.0 


27.6 


248 


245.3 


36.4 




9 


08.9 


01.8 


69 


68.3 


10.1 


129 


127.6 


18.9 


189 


187.0 


27.7 


249 


246.3 


36.6 


i 


10 


09.9 


01.5 


70 


69.2 


10.3 


130 


128.6 


19.1 


190 


187.9 


27.9 


260 
261 


247.3 


36.7 


• 


11 


10.9 


01.6 


71 


70.2 


10.4 


131 


129.6 


19.2 


191 


188.9 


28.0 


248.3 


36.fi 




12 


11.9 


01.8 


72 


71.2 


10.6 


132 


130.6 


19.4 


192 


189.9 


28.2 


262 


249.3 


37.0 




13 


12.9 


01.9 


73 


72.2 


10.7 


133 


131.6 


19.5 


193 


190.9 


28.3 


263 


250.3 


37.1 


t 


14 


13.9 


02.1 


74 


73.2 


10.9 


134 


132.6 


19.7 


194 


191.9 


28.5 


264 


251.3 


37.3 




15 


14.8 


02.2 


76 


74.2 


11.0 


136 


133.6 


19.8 


196 


192.9 


28.6 


266 


252.2 


37.4 




16 


16.8 


02.3 


76 


75.2 


11.2 


136 


134.5 


20.0 


196 


193.9 


28.8 


266 


263.2 


37. C 




17 


16.8 


02.6 


77 


76.2 


11.3 


137 


135.6 


20.1 


197 


194.9 


28.9 


267 


254.2 


37.7 




18 


17.8 


02.6 


78 


77.2 


11.4 


138 


136.6 


20.3 


198 


196.9 


29.1 


268 


266.2 


37.9 
38.0 




10 


18.8 


02.8 


79 


78.1 


11.6 


139 


137.5 


20.4 


199 


196.8 


29.2 


269 


266.2 




20 
21 


19.8 


02.9 


80 


79.1 


11.7 


140 
141 


138.6 


20.6 


200 


197.8 


29.4 


260 
261 


267.2 


88.2 




20.8 


03,1 


81 


80.1 


11.9 


139.6 


20.7 


201 


198.8 


29.6 


268.2 


38.S 


. 


22 


21.8 


03.2 


82 


81.1 


12.0 


142 


140*5 


20.8 


202 


199.8 


29.6 


262 


269.2 


88.« 


' 


23 


22.8 


03.4 


83 


82.1 


12.2 


143 


141.6 


21.0 


203 


200.8 


29.8 


263 


260.2 


38.d 




24 


23.7 


03.6 


84 


83.1 


12.3 


144 


142.4 


21.1 


204 


201.8 


29.9 


264 


261.1 


38.d 


' 


26 


24.7 


03.7 


86 


84.1 


12.5 


146 


143.4 


21.3 


206 


202.8 


30.1 


266 


262.1 


38.9 
39.d 




26 


26.7 


03.8 


86 


86.1 


12.6 


146 


144.4 


21.4 


206 


203.8 


80.2 


266 


263.1 




27 


26.7 


04.0 


87 


86.1 


12.8 


147 


146.4 


21.6 


207 


204.8 


80.4 


267 


264.1 


39.2 




28 


27.7 


04.1 


88 


87.1 


12.9 


148 


146.4 


21.7 


208 


206.8 


30.6 


268 


266.1 


39.3 




29 


28.7 


04.3 


89 


88.0 


13.1 


149 


147.4 


21.9 


209 


206.7 


30.7 


269 


266.1 


39.6 




30 


29.7 


04.4 


90 


89.0 


13.2 


150 


148.4 


22.0 


210 
211 


207.7 


30.8 


270 
271 


267.1 


39.6 




31 


80.7 


04.6 


91 


90.0 


13.4 


161 


149.4 


22.2 


208.7 


31.0 


268.1 


39.a 




32 


31.7 


04.7 


92 


91.0 


13.6 


162 


160.4 


22.8 


212 


209.7 


81.1 


272 


269.1 


39. fl 




33 


32.6 


04.8 


93 


92.0 


13.7 


163 


161.3 


22.6 


213 


210.7 


81.3 


273 


270.0 


40.1 




34 


33.6 


05.0 


94 


93.0 


13.8 


164 


162.3 


22.6 


214 


211.7 


31.4 


274 


271.0 


40.2 




86 


34 »6 


06.1 


96 


94.0 


13.9 


166 


163.3 


22.7 


216 


212.7 


31.6 


276 


272.0 


40.4 


■ 


36 


36.6 


06.3 


96 


95.0 


14.1 


166 


164.3 


22.9 


216 


213.7 


31.7 


276 


273.0 


40.5 




37 


36.6 


05.4 


97 


96.0 


14.2 


167 


166.3 


23.0 


217 


214.7 


31.8 


277 


274.0 


40.C 




38 


37.6 


05.6 


98 


96.9 


14.4 


168 


156.3 


23.2 


218 


216.6 


82.0 


278 


276.0 


40.fi 




39 


38.6 


05.7 


99 


97.9 


14.6 


169 


167.3 


23.3 


219 


216.6 


32.1 


279 


276.0 


40. { 




40 


39.6 


05.9 


100 


98.9 


14.7 


160 
161 


168.3 
169.3 


23.6 


220 


217.6 


32.3 


280 


277.0 


41.1 




41 


40.6 


06.0 


101 


99.9 


14.8 


23.6 


221 


218.6 


32.4 


281 


278.0 


41. S 




42 


41.6 


06.2 


102 


100.9 


16.0 


162 


160.3 


23.8 


222 


219.6 


32.6 


282 


279.0 


41.4 




43 


42.6 


06.3 


103 


101.9 


15.1 


163 


161.2 


23.9 


223 


220.6 


32.7 


283 


279.9 


41.5 




44 


43.5 


06.5 


104 


102.9 


16.3 


164 


162.2 


24.1 


224 


221.6 


32.9 


284 


280.9 


41.7 




46 


44.6 


06.6 


105 


103.9 


16.4 


166 


163.2 


24.2 


226 


222.6 


33.0 


285 


281.9 


41.8 




46 


46.6 


06.8 


106 


104.9 


15.6 


166 


164.2 


24.4 


226 


223.6 


33.2 


286 


282.9 


42.0 




47 


46.6 


06.9 


107 


105.8 


16.7 


167 


165.2 


24.6 


227 


224.6 


33.3 


287 


283.9 


42.1 




48 


47.6 


07.0 


108 


106.8 


15.9 


168 


166.2 


24.7 


228 


226.6 


33.6 


288 


284.9 


42.3 




49 


48.6 


07.2 


109 


107.8 


16.0 


169 


167.2 


24.8 


229 


226.5 


33.6 


289 


286.9 


42.4^ 




60 
61 


49.6 


07.3 


110 
111 


108.8 


16.1 


170 


168.2 


24.9 


230 


227.5 


33.8 


290 


286.9 


42.d 




60.5 


07.6 


109.8 


16.3 


171 


169.2 


25.1 


231 


228.6 


33.9 


291 


287.9 


42.7^ 
42.9 




62 


61.4 


07.6 


112.110.8 


16.4 


172 


170.1 


25.2 


232 


229.6 


34.0 


292 


bM.H 




68 


62.4 


07.8 


113 


111.8 


16.6 


173 


171.1 


25.4 


233 


230.5 


34.2 


293 


289.8 


43.0 




64 


63.4 


07.9 


114 


112.8 


16.7 


174 


172.1 


25.6 


234 


231.5 


34.3 


294 


290.8 


43.1 




66 


64.4 


08.1 


116 


113.8 


' 16.9 


176 


173.1 


25.7 


236 


232.6 


34.6 


295 


291.8 


43.3 




66 


65.4 


08.2 


116 


114.7 


17.0 


.176 


174.1 


25.8 


236 


233.4 


34.6 


296 


292.8 


43.4 




67 


66.4 


08.4 


117 


115.7 


17.2 


177 


176.1 


26.0 


237 


234.4 


34.8 


297 


293.8 


43.6 




68 


67.4 


08.5 


118 


116.7 


17.3 


178 


176.1 


26.1 


238 


235.4 


34.9 


298 


294.8 


43.7 




69 


68.4 


08.7 


119 


117.7 


17.6 


179 


177.1 


26.3 


239 


236.4 


36.1 


299 


295.8 


43.9 




60 


69.4 


08.8 


120 


118.7 


17.6 


180 


178.1 


26.4 


240 
Dist. 


237.4 


36.2 


300 


296.8 


44.0 




DUt 


Dep. 


Lat. 


EKst 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dist 


Dep. 


Lat 
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TABLE L 1 


Difference of Lititade and Departure for 1 Point. |l 


DUt 
1 


Lat 


Dep. 


Dist 
61 


Lat 


Dep. 


Dist 
121 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dcp.| 


01.0 


00.2 


59.8 


11.9 


118.7 


23.6 


181 


177.6 


85.3 


241 


286.4 


47. ol 


2 


02.0 


00.4 


62 


60.8 


12.1 


122 


119.7 


23.8 


182 


178.5 


86.5 


242 


287.4 


47.2 


S 


02.9 


00.6 


63 


61.8 


12.3 


123 


120.6 


24.0 


183 


179«6 


86.7 


243 


288.8 


47.4 


4 


03.9 


00.8 


64 


62.8 


12.5 


124 


121.6 


24.2 


184 


180.6 


86.9 


244 


28(^.8 


47.6 


6 


04.9 


01.0 


66 


63.8 


12.7 


125 


122.6 


24.4 


186 


181.6 


36.1 


245 


240.8 


47.8t 


6 


05.9 


01.2 


66 


64.7 


12.9 


126 


123.6 


24.6 


186 


182.4 


86.3 


246 


241 «a 


48.0 


7 


06.9 


01.4 


67 


66.7 


13.1 


127 


124.6 


24.8 


187 


183.4 


86.5 


247 


242.8 


48.2 


8 


07.8 


01.6 


68 


66.7 


13.3 


128 


126.6 


26.0 


188 


184.4 


36.7 


248 


248.2 


48.4 


9 


08.8 


01.8 


69 


67.7 


13.5 


129 


126.6 


26.2 


189 


186.4 


86.9 


249 


244.2 


48.6 


10 
11 


00.8 


02.0 


70 


68.7 


13.7 


130 


127.6 


26.4 


190 


186.4 


37.1 


260 


245. 2| 48.8|| 


10.8 


02.2 


71 


69.6 


13.9 


131 


128.6 


26.6 


191 


187.3 


87.3 


251 


246.2 


49.0^ 


12 


11.8 


02.3 


72 


70.6 


14.0 


132 


129.6 


26.8 


192 


188.3 


37.5 


262 


247.SI 49.311 


13 


12.8 


02.5 


73 


71.6 


14.2 


133 


130.6 


26.0 


193 


189.3 


87.7 


263 


248.1 


49.4 


14 


13.7 


02.7 


74 


72.6 


14.4 


134 


131.4 


26.1 


104 


190.3 


37.8 


264 


249.1 


49.6 


16 


14.7 


02.9 


75 


73.6 


14.6 


136 


132.4 


26.3 


196 


191.3 


38.0 


265 


260.1 


49.7 


16 


15.7 


03.1 


76 


74.5 


14.8 


136 


133.4 


26.5 


196 


192.2 


38.2 


266 


251.1 


49.9 


17 


16.7 


03.3 


77 


75.5 


15.0 


137 


134.4; 26.7 


197 


193.2 


38.4 


257 


252.1 


50.1 


18 


17.7 


03.5 


78 


76.6 


15.2 


138 


136.4 


26.9 


198 


194.2 


88.6 


268 


258.0 


50.8 


10 


18.6 


03.7 


79 


77.6 


16.4 


no 


136.3 


27.1 


199 


196.2 


88.8 


269 


254.0 


50.5 


20 
21 


19.6 


03.9 


80 


78.6 


15.6 


140 


137.3 


27.3 


200 


196.2 


89.0 


260 


255.0 


50.7 


20.6 


04.1 


81 


79.4 


15.8 


141 


138.3 


27«5 


201 


197.1 


39.2 


261 


256.0 


50.9 


22 


21.6 


04.3 


82 


80.4 


16.0 


142 


139.3 


27.7 


202 


198.1 


89.4 


262 


257.0 


51.1 


23 


22.6 


04.5 


83 


81.4 


16.2 


143 


140.3 


27.9 


203 


199.1 


39.6 


263 


268.0 


51.8 


24 


23.5 


04.7 


84 


82.4 


16.4 


144 


141.2 


28.1 


204 


200.1 


39.8 


264 


268.9 


51.5 


25 


24.5 


04.9 


86 


83.4 


16.6 


146 


142.2 


28.3 


205 


201.1 


40.0 


266 


259.9 


51.7 


26 


25.5 


05.1 


86 


84.4 


16.8 


146 


143.2 


28.5 


206 


202.0 


40.2 


266 


260.9 


61.9 


27 


26.5 


05.3 


87 


86.3 


17.0 


147 


144.2 


28.7 


207 


203.0 


40.4 


267 


261.9 


52.1 


28 


27.5 


05.5 


88 


86.3 


17.2 


148 


145.2 


28.9 


208 


204.0 


40.6 


268 


262.9 


52.8 


29 


28.4 


06.7 


89 


87.3 


17.4 


149 


146.1 


29.1 


209 


206.0 


40.8 


269 


268.8 


52.5 


SO 
31 


29.4 


05.9 


90 


88.3 


17.6 


160 


147.1 


29.3 


210 


206.0 


41.0 


270 


264.8 


52.7 


30.4 


06.0 


91 


89.3 


17.8 


151 


148.1 


29.5 


211 


207.0 


41.2 


271 


266.8 


52.9 


32 


31.4 


06.2 


92 


90.2 


18 


162 


149.1 


29.7 


212 


207.9 


41.4 


272 


266.8 


58.1 


33 


32.4 


06.4 


93 


91.2 


18.1 


163 


160.1 


29.9 


213 


206.9 


41.6 


273 


267.8 


5S.8 


34 


33.4 


06.6 


94 


92.2 


18.3 


154 


151.0 


30.0 


214 


200.9 


41.8 


274 


268.7 


53.5 


35 


34.3 


06.8 


95 


93.2 


18.5 


165 


162.0 


30.2 


215 


210.9 


41.9 


275 


269.7 


58.6 


36 


35.3 


07.0 


96 


94.2 


18.7 


166 


163.0 


30.4 


216 


211.9 


42.1 


276 


270.7 


58.8 


37 


36.3 


07.2 


97 


95.1 


18.9 


167 


154.0 


30.6 


217 


212.8 


42.3 


277 


271.7 


54.0 


38 


37.3 


07.4 


98 


96.1 


19.1 


168 


155.0 


80.8 


218 


213.8 


42.5 


278 


272.7 


54.2 


39 


38.3 


07.6 


99 


97.1 


19.3 


159 


156.0 


31.0 


219 


214.8 


42.7 


279 


273.6 


54.4 


40 
41 


39.2 


07.8 


100 


98.1 


19.5 


160 


156.9 


31.2 


220 


215.8 


42.9 


280 


274.6 


54.6 


40.2 


08.0 


101 


99.1 


19.7 


161 


157.9 


31.4 


221 


216.8 


43.1 


281 


276.6 


54.8 


42 


41.2 


08.2 


102 


100.0 


19.9 


162 


168.9 


31.6 


222 


217.7 


48.3 


282 


276.6 


55.0 


43 


42.2 


08.4 


103 


101.0 


20.1 


163 


159.9k 31 .81 


223 


218.7 


43.5 


283 


277.6 


56.2 


44 


43.2 


08.6 


104 


102.0 


20.3 


164 


160.9 


32.0 


224 


219.7 


43.7 


284 


278.5 


55.4 


45 


44.1 


08.8 


105 


108.0 


20.5 


165 


161.8 


32.2 


225 


220.7 


43.9 


286 


279.5 


55.6 


46 


45.1 


09.0 


106 


104.0 


20.7 


166 


162.8 


32.4 


226 


221.7 


44.1 


286 


280.5 


55.8 


47 


46.1 


09.2 


107 


104.9 


20.9 


167 


163.8 


32.6 


227 


222.6 


44.3 


287 


281.5 


66.0 


48 


47.1 


09.4 


108 


105.9 


21.1 


168 


164.8 


32.8 


228 


228.6 


44.5 


288 


282.5 


56.2 


49 


48.1 


09.6 


109 


106.9 


21.3 


169 


165.8 


33.0 


229 


224.6 


44.7 


289 


283.5 


56.4 


50 


49.0 


09.8 


110 


107.9 


21.6 


170 
171 


166.7 


33.2 


280 


226.6 


44.9 


290 


284.4 


66.6 


51 


50.0 


10.0 


111 


108.9 


21.7 


167.7 


88.4 


231 


226.6 


46.1 


291 


285.4 


56.8 


62 


61.0 


10.1 


112 


109.9 


21.9 


172 


168.7 


83.6 


232 


227.6 


46.3 


292 


286.4 


57.0 


63 


52.0 


10.3 


113 


110.8 


22.0 


173 


169.7 


33.8 


233 


228.6 


46.6 


293 


287.4 


57.2 


54 


53.0 


10.5 


114 


111.8 


22.2 


174 


170.7 


34.0 


234 


229.5 


45.7 


294 


288.4 


57.4 


55 


53.9 


10.7 


115 


112.8 


22.4 


175 


171.6 


34.1 


285 


230.6 


46.9 


296 


289.3 


57.6 


56 


54.9 


10.9 


116 


113.8 


22.6 


176 


172.6 


34.3 


236 


231.6 


46.0 


296 


290.8 


57.7 


57 


55.9 


11.1 


117 


114.8 


22.8 


177 


173.6 


84.6 


287 


232.5 


46.2 


297 


291.3 


57.9 


58 


56.9 


11.3 


118 


116.7 


23.0 


178 


174.6 


34.7 


288 


233.4 


46.4 


296 


292.3 


58.1 


69 


57.9 


11.6 


119 


116.7 


23.2 


179 


175.6 


84.9 


289 


284.4 


46.6 


299 


293.8 


58.8 


60 
Dist 


58.8| 11.7 
Dep. \ Lat 


120 


117.7 


23.4 


180 


176.6 


85.1 


240 


285.4 


46.8 


300 


294.2 


58.5 


I3ist| 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. f Lat 


Dist. 


Dep. 


Lat 




For 7 Points. 1 













TABLE L 









Difference of Latitude and Departure for 1 ^ Point. 




Dist 


Lat. 


Dep. 


Dist 


Tiat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dut 


Lat 


Dep. 




1 


01.0 


00.2 


61 


69.2 


14.8 


121 


117.4 


29.4 


181 


176.6 


44.0 


241 


283.8 


58.6 




2 


01.9 


00.6 


62 


60.1 


16.1 


122 


118. 


.4 


29.6 


182 


176.5 


44.2 


242 


284.8 


58.d 




8 


02.9 


00.7 


68 


61.1 


16.8 


123 


119. 


.8 


29.9 


183 


177.5 


44.6 


243 


286.7 


69.0 




4 


03 9 


01.0 


64 


62.1 


16.6 


124 


120. 


.8 


30.1 


184 


178.5 


44.7 


244 


286.7 


69.8 




6 


04.9 


01.2 


66 


63.1 


15.8 


126 


121. 


.8 


80.4 


186 


179.5 


45.0 


246 


287.7 


69.6 




6 


06.8 


01.6 


66 


64.0 


16.0 


126 


122 


.2 


80.6 


186 


180.4 


46.2 


246 


288.6 


59.8 
60.d 




7 


06. S 


01.7 


67 


66.0 


16.3 


127 


123 


.2 


80.9 


187 


181.4 


46.4 


247 


239.6 




8 


07.8 


01.9 


68 


66.0 


16.6 


128 


184. 


.2 


31.1 


188 


182.4 


46.7 


248 


240.6 


60.8 







08.7 


02.2 


69 


66.9 


16.8 


129 


126. 


.1 


81.8 


189 


188.8 


46.9 


249 


241.6 


60.6 




10 


09.7 


02.4 


70 


67.9 


17.0 


130 


126. 


.1 


81.6 


190 


184.8 


46.2 


260 


242.6 


60.8 




11 


10.7 


02.7 


71 


68.9 


17.3 


131 


127, 


.1 


81.8 


191 


186.3 


46.4 


251 


243.6 


61.0 
61 .S 




12 


11.6 


02.9 


72 


69.9 


17.6 


182 


128. 


.1 


82.1 


192 


186.2 


46.7 


262 


244.6 




IS 


12.6 


03.2 


78 


70.8 


17.7 


138 


129. 


.0 


82.8 


198 


187.2 


46.9 


258 


945.4 


61.6 




14 


18.6 


03.4 


74 


71.8 


18.0 


134 


130. 


.0 


82.6 


194 


188.2 


47.1 


254 


246.4 


61.7 




16 


14.6 


03.6 


76 


72.8 


18.2 


186 


181, 


.0 


32.8 


196 


189.2 


47.4 


265 


247.4 


62. € 




16 


16.6 


03.9 


76 


78.7 


18.6 


136 


181. 


.9 


83.1 


196 


190.1 


47.6 


266 


248.8 


62.2 




17 


16.6 


04.1 


77 


74.7 


18.7 


137 


182. 


.9 


88.3 


197 


191.1 


47.9 


257 


249.8 


62.6 




18 


17.6 


04.4 


78 


76.7 


19.0 


138 


188. 


.9 


88.6 


198 


192.1 


48.1 


258 


250.8 


62.7 




10 


18.4 


04.6 


79 


76.6 


19.2 


189 


184. 


.8 


88.8 


199 


193.0 


48.4 


259 


261.8 


62. fl 

68.9 




20 
21 


19.4 


04.9 


80 


77.6 


>19.4 


140 


136. 


.8 


34.0 


200 


194.0 


48.6 


260 


252.2 




20.4 


06.1 


81 


78.6 


19.7 


141 


186, 


.8 


84.3 


201 


196.0 


48.8 


261 


258.2 


68.4 




22 


21.3 


06.4 


82 


79.6 


19.9 


142 


137, 


.8 


84.5 


202 


196.0 


49.1 


262 


254.2 


68.7^ 




23 


22.8 


05.6 


83 


80.6 


20.2 


148 


138. 


.7 


84.8 


208 


196.9 


49.8 


263 


255.1 


68.d 




24 


28.3 


06.8 


84 


81.5 


20.4 


144 


189. 


.7 


35.0 


204 


197.9 


40.6 


264 


256.1 


64.9 




26 


24.8 


06.1 


86 


82.6 


20.7 


146 


140- 


7 


86.2 


205 


198.9 


49.8 


266 


267.1 


64.4^ 




26 


26.2 


06.3 


86 


83.4 


20.9 


146 


141. 


.6 


85.6 


206 


199.8 


60.1 


266 


258.0 


64.d 




27 


26.2 


06.6 


87 


84.4 


21.1 


147 


142, 


.6 


85.7 


207 


200.8 


60.8 


267 


269.0 


64.fl 




28 


27.2 


06.8 


88 


86.4 


21.4 


148 


143. 


.6 


36.0 


208 


201.8 


60.6 


268 


260.0: 66. 1| 




29 


28.1 


07.1 


89 


86.3 


21.6 


149 


144. 


.6 


36.2 


209 


202.7 


50.8 


269 


261.0 


66.4 




80 
81 


29.1 


07.8 


90 


87.8 


21.9 


150 
151 


146, 


.5 


36.6 


210 
211 


208.7 


61.0 


270 
271 


261.9 


66 .d 




80.1 


07.6 


91 


88.3 


22.1 


146. 


,6 


86.7 


204.7 


51.8 


262.9 


65.9 




82 


81.0 


07.8 


92 


89.3 


22.4 


162 


147. 


iHB 


86.9 


212 


205.7 


61.5 


272 


263.9 


66.1 




83 


82.0 


08.0 


93 


90.2 


22.6 


153 


148. 


»4 


37.2 


213 


206.6 


61.8 


278 


264.8 


66.8 




84 


88.0 


08.8 


94 


91.2 


22.8 


164 


149. 


* 4 


87.4 


214 


207.6 


52.0 


274 


265.8 


66.d 




86 


84.0 


08.5 


96 


92.2 


28.1 


165 


160. 




37.7 


216 


208.6 


52.2 


275 


266.8 


66.8 




86 


84.9 


08.8 


96 


93.1 


23.8 


166 


161. 


»o 


87.9 


216 


209.5 


62.6 


276 


267.7 


67.1 




87 


86.9 


09.0 


97 


94.1 


28.6 


167 


162, 


» V 


88.2 


217 


210.5 


62.7 


277 


268.7 


67.3 




88 


86.9 


09.2 


98 


95.1 


28.8 


168 


168. 


.8 


88.4 


218 


211.5 


58.0 


278 


269.7 


67. € 




39 


37.8 


09.6 


99 


96.0 


24.1 


159 


154. 


.2 


88.6 


219 


212.5 


68.2 


279 


270.7 


67.f 
68.0 




40 
41 


38.8 


09.7 


100 


97.0 


24.3 


160 
161 


156. 


2 


88.9 


220 
221 


218.4 


68.6 


280 


271.6 




89.8 


10.0 


101 


98.0 


24.5 


166. 


.2 


89.1 


214.4 


68.7 


281 


272.6 


68.8 




42 


40.7 


10.2 


102 


09.0 


24.8 


162 


157. 


,2 


89.4 


222 


216.4 


58.9 


282 


278.6 


68.6 




48 


41.7 


10.6 


108 


99.9 


25.0 


163 


168. 


,1 


39.6 


228 


216.8 


64.2 


288 


274.6 


68.q 




44 


42.7 


10.7 


104 


100.9 


25.8 


164 


169. 


.1 


89.9 


224 


217^3 


64.4 


284 


275.5 


69.d 




46 


43.7 


10.9 


106 


101.9 


25.6 


166 


160. 


,1 


40.1 


226 


218.8 


64.7 


285 


276.5 


69.8 




46 


44.6 


11.2 


106 


102.8 


25.8 


166 


161. 


.0 


40.3 


226 


219.2 


64.9 


286 


277.4 


69.6 




47 


46.6 


11.4 


107 


103.8 


26.0 


167 


162. 


.0 


40.6 


227 


220.2 


65.2 


287 


278.4 


69.7 




48 


46.6 


11.7 


108 


104.8 


26.2 


168 


163. 


,0 


40.8 


228 


221.2 


55.4 


288 


279.4 


I^^ 




49 


47.6 


11.9 


109 


106.7 


26.6 


169 


168. 


.9 


41.1 


229 


222.2 


56.6 


289 


280.4 


70.a 




60 


48.6 


12.2 


110 


106.7 


26.7 


170 


164. 


,9 


41.8 


230 


228.1 


55.9 


290 


281.8 


70.6 




61 


49.6 


12.4 


111 


107.7 


27.0 


171 


166. 


.9 


41.6 


281 


224.1 


66.1 


291 


282.8 


70.7 




62 


60.4 


12.6 


112 


108.7 


27.2 


172 


166, 


,9 


41.8 


382 


226.1 


66.4 


292 


288.8 


71.0 




63 


61.4 


12.9 


118 


109.6 


27.6 


178 


167. 


.8 


42.0 


283 


226.0 


66.6 


298 


284.2 


71.9 




64 


62.4 


18.1 


114 


110.6 


27.7 


174 


168. 


,8 


42.8 


284 


227.0 


66.9 


294 


285.2 


71.4 




66 


63.4 


13.4 


116 


111.6 


27.9 


176 


]«9, 


.8 


42.5 


286 


228.0 


67.1 


295 


286.2 


71.7 




66 


64.3 


13.6 


116 


112.6 


28.2 


176 


170, 


.7 


42.8 


286 


228.9 


57.8 


296 


287.1 


IH 




67 


66.8 


13.9 


117 


118.6 


28.4 


177 


171, 


.7 


48.0 


237 


229.9 


57.6 


297 


288.1 


72.2 




68 


66.3 


14.1 


118 


114.6 


28.7 


178 


172, 


.7 


43.3 


288 


230.0 


57.8 


298 


289.1 


72.4 




69 


67.2 


14.3 


119 


116.4 


28.9 


179 


178, 


.6 


43.5 


230 


231.8 


58 1 


299 


290.1 


72.7 




60 


68.2 


14.6 


120 


116.4 


29.2 


180 


174. 


.6 


43.7 


240 
Dist 


232.8 


58.8 


800 


291.0 


72.9 




Dist Dep. 


Lat. 


iDist 


Dep. 


Lat 


Dut 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


Lat 




For 6| Points, 





6 








TABLE I. 










Difference of Lalitiide and Departure for 1 } Point. 




Dkst 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


D^. 




1 


01.0 


00.3 


61 


58.4 


17.7 


121 


116.8 


35.1 


181 


173.2 


62.5 


241 


280.6 


TO.OII 


2 


01.9 


00.6 


62 


59.3 


18.0 


122 


116.8 


85.4 


182 


174.2 


62.8 


242 


281.61 70.311 


S 


02.9 


00.9 


63 


60.8 


18.3 


123 


117.7 


35.7 


183 


176.1 


63.1 


243 


282.6 


70. « 


4 


03.8 


01.2 


64 


61.2 


18.6 


124 


118.7 


36.0 


184 


176.1 


68.4 


244 


288.6 


70. 8| 


5 


04.8 


01.5 


65 


62.2 


18.9 


126 


119.6 


86.3 


185 


177.0 


53.7 


246 


234.5 


71.1 




6 


05.7] 


01.7 


60 


63.2 


19.2 


126 


120.6 


86.6 


186 


178.0 


54.0 


246 


286 .4| 71.411 


T 


06.7 


02.0 


67 


64.1 


19.5 


127 


121.5 


36.9 


187 


179.0 


54.3 


247 


236.4 


71.7^ 


8 


07.7 


02.3 


68 


65.1 


19.7 


128 


122.5 


37.2 


188 


179.9 


54.6 


248 


237.8 


72.0 


9 


08.6 


02.6 


69 


66.0 


20.0 


129 


123.5 


87.5 


189 


180.9 


54.9 


249 


238.a 


72.8 


10 
11 


09.6 


02.9 


70 
71 


67.0 


20.3 


130 


124.4 


87.7 


190 


181.8 


55.2 


250 


239.2 


72.6 


10.5 


03.2 


67.9 


20.6 


131 


126.4 


88.0 


191 


182.8 


65.4 


251 


240.2 


72.9 


12 


11.5 


03.5 


72 


68.9 


20.9 


132 


126.3 


88.3 


192 


183.7 


56.7 


252 


241.2 


78.3 


IS 


12.4 


03.8 


73 


69.9 


21^2 


138 


127.3 


38.6 


193 


184.7 


56.0 


263 


242.1 


78.41 


14 


13.4 


04.1 


74 


70.8 


21.5 


134 


128.2 


38.9 


194 


185.7 


66.3 


264 


248.1 


78.7 




15 


14.4 


04.4 


75 


71.8 


21.8 


135 


129.2 


39.2 


195 


186.6 


56.6 


265 


244.0 


74.0 


16 


15.3 


04.6 


76 


72.7 


22.1 


186 


130.1 


89.5 


196 


187.6 


56.9 


256 


245.0 


74.8 


ir 


16.3 


04.9 


77 


73.7 


22.4 


137 


131.1 


39.8 


197 


188.6 


57.2 


257 


245.9 


74.6 


18 


17.2 


05.2 


78 


74.6 


22.6 


138 


132.1 


40.1 


198 


189.5 


67.5 


258 


246.9 


74.9 


19 


18.2 


05.5 


79 


75.6 


22.9 


139 


183.0 


40.4 


199 


190.4 


57.8 


259 


247.9 


75.2 




20 


19.1 


05.8 


80 


76.6 


23.2 


140 


184.0 


40.6 


200 


191.4 


58.1 


260 


248.8 


75.5 




21 


20.1 


06.1 


81 


77.6 


23.5 


141 


134.9 


40.9 


201 


192.3 


58.4 


261 


249.8 


75.811 


22 


21.1 


06.4 


82 


78.6 


23.8 


142 


136.9 


41.2 


202 


193.8 


68.6 


262 


260.7 


76.1 




23 


22.0 


06.7 


83 


79.4 


24.1 


148 


136.8 


41.6 


203 


104.8 


58.9 


263 


251.7 


76.8 




24 


23.0 


07.0 


84 


80.4 


24.4 


144 


187.8 


41.8 


204 


196.2 


59.2 


264 


252.6 


76.6 




25 


23.9 


07.3 


85 


81.3 


24.7 


145 


138.8 


42.1 


205 


196.2 


59.5 


266 


258.6 


76.9 




96 


24.9 


07.6 


86 


82.3 


25.0 


146 


139.7 


42.4 


206 


197.1 


59.8 


266 


254.6 


77.2 




27 


25.8 


07-8 


87 


83.3 


25.3 


147 


140.7 


42.7 


207 


198.1 


60.1 


267 


255.6 


77.5 




28 


26.8 


08.1 


88 


84.2 


25.6 


148 


141.6 


43.0 


208 


199.0 


60.4 


268 


256.6 


77.8 




29 


27.8 


08:4 


89 


85.2 


25.8 


149 


142.6 


43.3 


209 


200.0 


60.7 


269 


267.4 


78.1 




SO 


28.7 


08.7 


90 
91 


86.1 


26.1 


150 


148.5 


48.5 


210 


201.0 


61.0 


270 


268.4 


78.4 




31 


29.7 


09.0 


87.1 


26.4 


161 


144.5 


43.8 


211 


201.9 


61.3 


271 


259.8 


78.7 




82 


30.6 


09.3 


92 


88.0 


26.7 


152 


145.6 


44.1 


212 


202.9 


61.6 


272 


260.3 


79.0 




33 


31.6 


09.6 


93 


89.0 


27.0 


163 


146.4 


44.4 


213 


203.8 


61.8 


273 


261.2 


79.8 




84 


32.5 


09.9 


94 


90.0 


27.3 


154 


147.4 


44.7 


214 


204.8 


6^.1 


274 


262.2 


79.5 




36 


33.5 


10.2 


95 


90.9 


27.6 


155 


148.8 


45.0 


215 


205.7 


62.4 


275 


263.2 


79.8 




36 


34.5 


10.5 


06 


91.9 


27.9 


156 


149.8 


45.8 


216 


206.7 


62.7 


276 


264.1 


80.1 




37 


35.4 


10.7 


97 


92.8 


28.2 


157 


150.2 


45.6 


217 


207.7 


63.0 


277 


265.1 


80.4 




38 


36.4 


11 :o 


98 


93.8 


28.6 


158 


151.2 


45.9 


218 


208.6 


63.3 


278 


266.0 


80.7 




39 


37.3 


11.3 


99 


94.7 


28.7 


169 


152.2 


46.2 


219 


209.6 


63.6 


279 


267.0 


81.0 




40 
41 


38.3 


11.6 


100 
101 


95.7 


29.0 


160 


153.1 


46.4 


220 


210.5 


63.9 


280 


267.9 


81.8 




39.2 


11.9 


96.7 


29.3 


161 


164.1 


46.7 


221 


211.6 


64.2 


281 


268.9 


81.6 




42 


40.2 


12.2 


102 


97.6 


29.6 


162 


165.0 


47.0 


222 


212.4 


64.4 


282 


269.9 


81.9 




43 


41.2 


12.5 


103 


98.6 


29.9 


163 


156.0 


47.3 


223 


213.4 


64.7 


283 


270.8 


82.2 




44 


42.1 


12.8 


104 


99.5 


30.2 


164 


156.9 


47.6 


224 


214.4 


65.0 


284 


271.8 


82.4 




45 


43.1 


13.1 


105 


100.5 


30.5 


165 


157.9 


47.9 


226 


215.3 


65.8 


285 


272.7 


82.7 




46 


44.0 


13.4 


106 


101.4 


30.8 


166 


158.9 


48.2 


226 


216.8 


65.6 


286 


273.7 


83.0 


' 


47 


45.0 


13.6 


107 


102.4 


81.1 


167 


159.8 


48.5 


227 


217.2 


65.9 


287 


274.6 


88.3 




48 


45.9 


13.9 


108 


103.4 


31.4 


168 


160.8 


48.8 


228 


218.2 


66.2 


288 


275.6 


88.6 




49 


46.9 


14.2 


109 


104.3 


31.6 


169 


161.7 


49.1 


229 


219.1 


66.5 


289 


276.6 


83.9 




50 
51 


47.9 


14.5 


110 


105.3 


81.9 


170 


162.7 


49.4 


230 


220.1 


60.8 


290 


277.5 


84.2 




48.8 


14.8 


111 


106.2 


82.2 


171 


163.6 


49.6 


231 


221.1 


67.1 


291 


278.5 


84.6 




52 


49.8 


15.1 


112 


107.2 


32.5 


172 


164.6 


49.9 


232 


222.0 


67.3 


292 


279.4 


84.8 




53 


50.7 


15.4 


113 


108.1 


32.8 


173 


166.6 


60.2 


233 


223.0 


67.6 


293 


280.4 


85.0 




54 


51.7 


15.7 


114 


109.1 


33.1 


174 


166.5 


50.5 


234 


223.9 


67.9 


294 


281.3 


85.3 




55 


52.6 


16.0 


115 


110.1 


33.4 


175 


167.5 


50.8 


235 


224.9 


68.2 


295 


282.8 


85.6 




56 


53.6 


16.3 


116 


111.0 


33.7 


176 


168.4 


51.1 


286 


225.8 


68.5 


296 


283.8 


85.9 




57 


54.6 


16.6 


117 


112.0 


34.0 


177 


160.4 


51.4 


237 


226.8 


68.8 


297 


284.2 


86.2 




58 


55.5 


16.8 


118 


112.9 


34.3 


178 


170.3 


61.7 


238 


227.8 


69.1 


298 


285.2 


86.5 




59 


56.5 


17.1 


119 


113.9 


34.5 


179 


171.3 


52.0 


239 


228.7 


69.4 


299 


286.1 


86.8 




60 


57.4 


17.4 


120 


114.8 


34.8 


180 


172.3 


62.3 


240 


229.7 


69.7 


800 


287.1 


87.1 




Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


[Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 














For 


6i Points. 
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TABLE I. 7 1 




DiAerenoe of Latitude and Departure for 1 J Point. 1 




Dist 
. 1 


. Lat 


Dep. 


Dist 
61 


Tiat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
181 


Lat 


Dep. 


Dut 
241 


Lat 


Dep. 




OO.S 


00.3 


57.4 


20.6 


121 


113.9 


40.8 


170.4 


61.0 


226.9 


81.2 




9 


1 01.9 


00.7 


6S 


58.41 


20.9 


122 


114.9 


41.1 


182 


171.4 


61.3 


242 


227.9 


81 .d 




a 


> 02.8 


01.0 


63 


59.3 


21.2 


123 


115.8 


41.4 


183 


172.8 


61.7 


243 


228.8 


81. d 




4 


i 03.8 


91.4 


64 


60.3 


21.6 


124 


116.8 


41.8 


184 


173.2 


62.0 


244 


2^29.7 


82.2^ 




5 


04.7 


01.7 


66 


61.2 


21.9 


126 


117.7 


42.1 


185 


174.2 


62.8 


246 


230.7 


82.5 




6 


05.7 


02.0 


6C 


62.1 


22.2 


126 


118.6 


42.5 


186 


175.1 


62.7 


246 


231.6 


82. fl 




7 


06.6 


02.4 


67 


63.1 


22.6 


127 


119.6 


42.8 


187 


176.1 


63.0 


247 


232.6 


83.d 




8 


07.5 


(^.7 


68 


64.0 


22.9 


128 


120.5 


43.1 


188 


177.0 


63.3 


248 


233.5 


8S.d 







08.5 


03.0 


69 


65.0 


23.3 


129 


121.6 


43.5 


189 


177.9 


63.7 


249 


234.4 


83. fl 




10 
11 


09.4 


03.4 


70 
71 


65.9 


28.6 
23.9 


130 


122.4 


43.8 
44.1 


190 


178.0 


64.0 


260 
251 


235.4 


84.a 




10.4 


03.7 


66.9 


131 


123.3 


191 


179 8 


64.4 


236.3 


84.( 




12 


11.3 


04.0 


72 


67 ;8 


24.3 


132 


124.3 


44.5 


192 


180.8 


64.7 


252 


237.3 


84.1 




13 


12.2 


04.4 


73 


68.7 


24 ;6 


133 


125.2 


44.8 


193 


181.7 


65.0 


253 


238.2 


85.1 




14 


13.2 


04.7 


74 


69.7 


24.9 


134 


126.2 


45.1 


194 


182.7 


65.4 


254 


239.1 


65 .< 




15 


14.1 


05.1 


75 


70.6 


25.3 


135 


127.1: 45.5 


195 


183.6 


65.7 


255 


940.1 


65.{ 




16 


15.1 


05.4 


76 


71.6 


25 ;6 


136 


128.1 


45.8 


196 


184.6 


66.0 


256 


^1.0 


86.1 




17 


16.0 


05.7 


77 


72.5 


25.9 


137 


129.0 


46.2 


197 


185.6 


66.4 


257 


242.0 


86.( 




18 


17.0 


06.1 


78 


73.4 


26.3 


138 


129.9 


46.5 


198 


186.4 


66.7 


258 


242.9 


86.d 




19 


17.9 


06.4 


79 


74.4 


26.6 


139 


130.9 


46.8 


199 


187.4 


67.0 


259 


243.9 


87.8^ 




20 
21 


18.8 


06.7 


80 


75.3 


27.0 


140 


131.8 


47.2 


200 


188.3 


67.4 


260 
261 


244.8 
245.7 


87. d 




19.8 


07.1 


81 


76.3 


27.3 


141 


132.8 


47.5 


201 


189.8 


67.7 


87. d 




» 


20.7 


07.4 


82 


77.2 


27.6 


142 


133.7 


47.8 


202 


190.2 


68.1 


262 


246.7 


88.d 




23 


21.7 


07.8 


83 


78.2 


28.0 


143 


134.6 


48.2 


203 


191.1 


68.4 


263 


247.6 


88.d 




24 


22.6 


08.1 


84 


79.1 


28.3 


144 


135.6 


48.5 


204 


192;1 


68.7 


264 


248.6 


88.fl 




25 


23.5 


08.4 


85 


80.0 


28.6 


145 


136.6 


48.9 


205 


198.0 


69.1 


266 


249.5 


69.d 




26 


24.6 


08.8 


86 


81.0 


29.0 


146 


137.5 


49.2 


206 


194.0 


69.4 


266 


250.5 


89.d 




27 


25.4 


09.1 


87 


81.9 


29.3 


147 


138.4 


49.5 


207 


194.9 


69.7 


267 


251.4 


oo.d 




28 


26.4 


09.4 


88 


82.9 


29.7 


148 


139.4 


49.9 


208 


195.8 


70.1 


268 


262.3 


90.d 




29 


27.3 


09.8 


89 


*83.8 


30.0 


149 


140.3 


50.2 


209 


196.8 


70.4 


269 


253.3 


90.d 




30 


28.3 


10.1 


90 
91 


84.7 


80.3 


150 


141.2 


60.5 


210 
211 


197.7 


70.8 


270 


254.2 


91 .d 
91 .d 




31 


29.2 


10.4 


85.7 


30.7 


151 


142.2 


50.9 


198.7 


71.1 


271 


255.2 




32 


30.1 


10.8 


92 


86.6 


31.0 


152 


143.1 


51.2 


212 


199.6 


71.4 


272 


256.1 


91 .d 




33 


31.1 


11.1 


93 


87.6 


31.3 


153 


144.1 


51.5 


213 


200.6 


71.8 


273 


257.0 


92.0 




34 


32.0 


11.5 


94 


88.6 


31,7 


154 


145.0 


51.9 


214 


201.6 


72.1 


274 


268.0 


92.8 




35 


33.0 


11.8 


05 


89.5 


82.0 


155 


145.9 


52.2 


215 


202.4 


72.4 


275 


258.9 


92.6 




36 


33.9 


12.1 


96 


90.4 


32.3 


156 


146.9 


52.6 


216 


203.4 


72.8 


276 


259.9 


98.d 




37 


34.8 


12.5 


97 


01.3 


32.7 


157 


147.8 


52.9 


217 


204.3 


73.1 


277 


260.8 


98.d 




38 


35.8 


12.8 


98 


92.3 


33.0 


158 


148.8 


53.2 


218 


205.8 


73.4 


278 


261.8 


98.7^ 




39 


86.7 


13.1 


99 


93.2 


33.4 


159 


149.7 


58.6 


219 


206.2 


73.8 


279 


262.7 


94.d 




40 
41 


37.7 


13.5 


100 
101 


94.2 


83.7 


160 
161 


150.7 


53.9 


220 
221 


207.1 


74.1 


280 


263.6 


94.8| 




38.6 


13.8 


95.1 


34.0 


151.6 


54.2 


208.1 


74.5 


281 


264.6 94.711 




42 


39.5 


14.2 


102 


96.0 


34.4 


162 


162.5 


54.6 


222 


209.0 


74.8 


282 


265.5 


96.d 




43 


40.5 


14.6 


103 


97.0 


34.7 


163 


163.5 


64.9 


223 


210.0 


75.1 


283 


266.5 


96.3 




44 


41.4 


14.8 


104 


97.9 


35.0 


164 


154.4 


55.3 


224 


210.9 


75.5 


284 


267.4 


96.7 




45 


42.4 


15.2 


105 


98.9 


35.4 


165 


155.4 


55.6 


225 


211.9 


75.8 


285 


268.3 


96.0 




46 


43.3 


15.5 


106 


99.8 


35.7 


166 


156.8 


55.9 


226 


212.8 


76.1 


286 


269.8 


96.4 




47 


44.3 


15.8 


107 


100.7 


36.1 


167 


157.2 


56.3 


227 


213.7 


76.5 


287 


270.2 


96.7^ 




48 


46.2 


16.2 


108 


101.7 


36.4 


168 


158.2 


66.6 


228 


214.7 


76.8 


288 


271.2 


97.0 




49 


46.1 


16.5 


109 


102.6 


36.7 


169 


159.1 


56.9 


229 


215.6 


77.2 


289 


272.1 


97.4 




60 


47.1 


16.8 


110 


103.6 


37.1 


170 


160.1 


57.8 


230 


216.6 


77.5 


290 


273.0 


97.7 




51 


48.0 


17.2 


111 


104.5 


37.4 


171 


161.0 


57.6 


231 


217.5 


77.8 


291 


274.0 


98.0 




52 


49.0 


17.6 


112 


105.5 


37.7 


172 


161.9 


58.0 


232 


218.4 


78.2 


292 


274.9 


98.4 




63 


49.9 


17.9 


113 


106.4 


38.1 


173 


162.9 


58.3 


233 


219.4 


78.5 


298 


275.9 


96.7 




54 


50.8 


18.2 


114 


107.3 


38.4 


174 


163.8 


58.6 


234 


220.3 


78.8 


294 


276.8 


99.0 




55 


51.8 


18.5 


115 


108.3 


38.7 


176 


164.8 


59.0 


235 


221.3 


79.2 


296 


277.8 


99.4 




56 


52.7 


18.9 


116 


109.2 


39.1 


176 


165.7 


59.3 


236 


222.2 


79.5 


296 


278.7 


99.7 




57 


53.7 


19.2 


117 


110.2 


39.4 


177 


166.7 


59.6 


237 


223.1 


79.8 


297 


279.6 


100.1 




58 


54.6 


19.6 


118 


111.1 


39.8 


178 


167.6 


60.0 


238 


224.1 


80.2 


298 


280.6 


100.4 




59 


55.6 


19.9 


119 


112.0 


40.1 


179 


168.5 


60.3 


289 


225.0 


80.5 


299 


281.5 


100.7 




60 


56.6 


20.2 


120 


113.0 


40.4 


180 


169.5 


60.6 


240 


226.0 


80.9 


300 


282.5 


101.1 




Dist 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Diat 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 




• 


For 6^ Points. 1 





"8 


TABLE I. 






Difference of Latitade and Departure for 3 Points. 






Diat 


Lat 


Dep. 


DUt 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lftt 


Dep. 


Dist 


lAt 


Dep. 






1 


00.9| 00.4 
01,g| 00.8 


61 


56.4 


28.8 


121 


Ul.fl 


46.8 


181 


167.a 


69.8 


241 


222.7 


92.2 






a 


69 


57.S 


28.7 


122 


112.7 


46.7 


188 


168. a 


69.7 


242 


223.61 92.611 




s 


02.e 


01.2 


ea 


58.2 


24.1 


123 


113.Q 


47.1 


183 


169.1 


70.0 


243 


224.5 


93.0 


1 




4 


08.7 


01.5 


64 


59.1 


24.5 


124 


114.Q 


47.5 


184 


170.0 


70.4 


244 


225.4 


93.4 


1 




6 


04.6 


01,9 


66 


60.1 


24.9 


125 


115.5 


47.8 


185 


170.9 


70.8 


245 


226.4 


93.811 




6 


05.5 


02.8 


66 


61.0 


25.8 


12G 


116.4 


48.2 


186 


171.8 


71.2 


246 


227.8 


94.1 


1 




7 


06.5 


02.7 


67 


61.9 


25.6 


127 


117.3 


48.6 


187 


172.8 


71.6 


247 


228.2 


94.5|| 




8 


07.4 


08.1 


68 


62.8 


26.0 


128 


118.8 


49.0 


188 


173.7 


71.9 


248 


229.1 


94.911 




9 


08.8 


08.4 


68 


68.8 


26.4 


129 


119.2 


49.4 


189 


174.6 


72.3 


249 


230.1 


95.3 


1 




10 


09.2 


08.8 


70 
71 


64.7 


26.8 


180 


120.1 


49.8 


190 


175.5 


72.7 


250 


231.0 


95.611 




11 


10.2 


04.2 


65.6 


27.2 


131 


121.0 


50.1 


191 


176.5 


78.1 


251 


231.91 96.1 


1 




12 


11.1 


04,6 


72 


66.5 


27.6 


132 


122.0 


50.5 


192 


177.4 


78.5 


252 


232.8 


96.411 




18 


12.0| 05.0 


78 


67.4 


27.9 


188 


122.9 


50.9 


198 


178.8 


78.9 


258 


233.7 


96.8 


1 




14 


12.d 05.4 


74 


68.4 


28.8 


184 


128.8 


51.8 


194 


179.2 


74.2 


254 


234.7 


97.211 




16 


18.91 05.7 


75 


69.8 


28.7 


185 


124.7 


51.7 


195 


180.2 


74.6 


255 


235.6 


97.6 






16 


14.8 


06.1 


76 


70.2 


29.1 


136 


125.7 


52.0 


196 


181.1 


75.0 


256 


236.6 


98.0 






17 


15.7 


06.5 


77 


71.1 


29.5 


187 


126.6 


52.4 


197 


182.0 


75.4 


257 


237.4 


98.4 






18 


16.6 


06.0 


78 


72.1 


29.9 


138 


127.5 


52.8 


198 


182.9 


75.8 


258 


238.41 98.7 






19 


17.6 


07.8 


79 


78.0 


80.2 


189 


128.4 


58.2 


199 


188.91 76.2 


259 


239.3 


99.1 






20 


18.5 


07.7 


80 


78.9 


80.6 


140 


129.3 


58.6 


200 


184.8 


76.5 
76.9 


260 


240.2 


99.5 






21 


19.4 


08.0 


81 


74.8 


81.0 


141 


180.8 


54.0 


201 


185.7 


261 


241.1 


99.9 






22 


20.8 


08.4 


82 


75.8 


81.4 


142 


181.2 


54.8 


202 


186.6 


77.3 


262 


242.1 


100.8 






28 


21.8 


08.8 


88 


76.7 


81.8 


148 


182.1 


54.7 


208 


187.6 


77.7 


263 


243.0 


100.6 






24 


22,2 


09.2 


84 


77.6 


82.2 


144 


188.0 


55.1 


204 


188.5 


78.1 


264 


243.9 


101.0 






26 


28.1 


09.6 


85 


78.5 


82.5 


145 


184.0 


55.5 


205 


189.4 


78.5 


265 


244.8 


101.4 






26 


24.0 


10.0 


86 


79.5 


82.9 


146 


134.9 


55.9 


206 


190.8 


78.8 


266 


245.8 


101.8 






27 


24.0 


10.8 


87 


80.4 


88.8 


147 


185.8 


56.8 


207 


191.2 


79.2 


267 


246.7 


102.2 






28 


25.9 


10.7 


88 


81.8 


88.7 


148 


186.7 


56.6 


208 


192.2 


79.6 


268 


247.6 


102.6 






29 


26.8 


11.1 


89 


82.2 


84.1 


149 


187.7 


57.0 


209 


198.1 


80.0 


269 


248.5 


102.0 






80 


27.7 


11.5 


90 


88.2 


84.4 


150 


138.6 


57.4 


210 


194.0 


80.4 


270 


249.5 


103.3 






81 


28.6 


11.9 


01 


84.1 


84.8 


151 


189.5 


57.8 


211 


104.9 


80.8 


271 


250.4 


103.7 






82 


29.6 


12.8 


02 


85.0 


85.2 


152 


140.4 


58.2 


212 


195.9 


81.1 


272 


251.8 


104.1 






88 


80.5 


12.6 


08 


85.9 


85.6 


158 


141.4 


58.6 


218 


196.8 


81.5 


273 


252.2 


104.5 






84 


81.4 


18.0 


94 


86.9 


86.0 


154 


142.8 


58.9 


214 


197.7 


81.9 


274 


253.1 


104.9 






85 


82.8 


18.4 


95 


87.8 


86.4 


155 


148.2 


59.8 


215 


198.6 


82.8 


275 


254.1 


105.a 






86 


88.8 


18.8 


96 


88.7 


86.7 


156 


144.1 


59.7 


216 


199.6 


82.7 


276 


255.0 


105 .« 






87 


84.2 


14.2 


07 


89.6 


87.1 


157 


145.1 


60.1 


217 


200.5 


88.0 


277 


255.9 


106.0 






88 


85.1 


14.5 


98 


90.5 


87.5 


158 


146.0 


60.5 


218 


201.4 


88.4 


278 


256.8 


106.4 






89 


86.0 


14.9 


99 


91.5 


87.9 


159 


146.9 


60.9 


219 


202.3 


88.8 


279 


257.8 


106.8 






40 


87.0 


15.8 


100 
101 


92.4 


88.8 


160 


147.8 


61.2 


220 


203.8 


84.2 
84.6 


280 


258.7 


107.2 






41 


87.9 


15.7 


98.8 


88.7 


161 


148.7 


61.6 


221 


204.2 


281 


259.6 


107.5 






42 


88.8 


16.1 


102 


94.2 


89.0 


162 


149.7 


62.0 


222 


205.1 


85.0 


282 


260.5 


107.9 






48 


89.7 


16.6 


108 


95.2 


89.4 


163 


150.6 


62.4 


228 


206.0 


85.8 


283 


261.5 


108.3 






44 


40.7 


16.8 


104 


96.1 


89.8 


164 


151.5 


62.8 


224 


207.0 


85.7 


284 


262.4 


108.7 






45 


41.6 


17.2 


105 


97.0 


40.2 


165 


152.4 


68.1 


225 


207.9 


86.1 


285 


263.8 


109.1 






46 


42.5 


17.6 


106 


97.9 


40.6 


166 


153.4 


68.5 


226 


208.8 


86.5 


286 


264.2 


109.6 






47 


48.4 


18.0 


107 


98.8 


41.0 


167 


154.3 


68.9 


227 


200.7 


86.9 


287 


265.2 


109.8 






48 


44.4 


18.4 


108 


99.8 


41.8 


168 


155.2 


64.8 


228 


210.6 


87.3 


288 


266.1 


110.2 






49 


45.8 


18.8 


109 


100.7 


41,7 


169 


156.1 


64.7 


229 


211.6 


87.6 


289 


267.0 


110.6 






50 


46.2 


19.1 


110 


101.6 


42.1 


170 


157.1 


65.1 


280 


212.5 


88.0 


290 


267.9 


111.0 






61 


47.1 


19.5 


111 


102.6 


42.5 


171 


158.0 


65.4 


281 


218.4 


88.4 


291 


268.9 


111.4 






52 


48.0 


19.9 


112 


108.5 


42.9 


172 


158.9 


65.8 


282 


214.8 


88.8 


292 


869.8: 


111.7 






58 


49.0 


20.8 


118 


104.4 


48.2 


178 


159.8 


66.2 


283 


215.3 


89.2 


298 


270.7 J 


112.1 






54 


49.9 


20,7 


114 


105.8 


48.6 


174 


160.8 


66.6 


284 


216.2 


89.6 


294 


271.61 


112.5 
112.9 






55 


50.8 


21.1 


115 


106.8 


44.0 


175 


161.7 


67.0 


285 


217.1 


89.9 


295 


272.51 






56 


51.7 


21.4 


116 


107.2 


44.4 


176 


162.6 


67.4 


236 


218.0 


90.8 


296 


273.6: 


113.3 






57 


52.7 


21.8 


117 


108.1 


44.8 


177 


168.5 


67.7 


287 


219.0 


90.7 


297 


274.4 


113.7 






58 


58.6 


22.2 


118 


109.0 


45.2 


178 


164.5 


68.1 


238 


219.9 


01.1 


298 


275.3 J 


114.0 






59 


54.5 


22.6 


119 


109.9 


45.5 


179 


165.4 


68.6 


289 


220.8 


91.5 


299 


276.21 


114.4 






60 


55.4 


28.0 


120 


110.9 


45.9 


180 


166.8 


68.9 


240 


221.7 


91.8 


300 


277.2] 


114.8 1 






Dist 


]>ep. 


Lat. 


Diflt 


Dep. 


Lat 


Dist 


Dep.|Lat| 


Dbt 


Dep. 


Lat 


Dist 


Dep. Lat II 






For 6 Points. | 









TABLE I. 




Q 


DifferenoQ of Latitude and Depart 


are fbr 9| 


Pbints. 


Dist 


Lat 


Dep. 


DUt 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 

181 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.9 


00.4 


61 


55.1 


26.1 


121 


109.4 


51.7 


163.6 


77.4 


241 


217.9 


103.0 


2 


01.8 


00.9 


62 


66.0 


26.5 


122 


110.3 


52.2 


182 


164.6 


77.8 


242 


218.8 


103.5 


3 


02.7 


01.3 


63 


57.0 


26.9 


123 


111.2 


52.6 


183 


165.4 


78.3 


2a 


219.7 


103.9 


4 


03.6 


01.7 


64 


67.9 


27.4 


124 


112.1 


63.0 


184 


166.3 


78.7 


244 


220.6 


104.3 


6 


04.5 


02.1 


65 


58.8 


27.8 


125 


113.0 


63.5 


185 


167.2 


79.1 


245 


221.6 


104.8 


6 


05.4 


02.6 


66 


59.7 


28.2 


126 


113.9, 


63.9 


186 


168.1 


79.5 


246 


222.4 


105.2 


7 


06.3 


03.0 


67 


60.6 


28.7 


127 


114.8 


54.3 


187 


169.0 


80.0 


247 


223.3 


105.6 


8 


07.2 


03.4 


68 


61.5 


29.1 


128 


115.7 


64.7 


188 


169.9 


80.4 


248 


224.2 


106.1 





08.1 


03.8 


e^ 


62.4 


29.5 


129 


116.6 


65.2 


189 


170.9 


80.8 


249 


226.1 


106.5 


10 


09.0 


04.3 


70 
71 


63.9 


29.0 


130 


117.6 


56.6 


190 


171.8 


81.3 


250 
251 


226.0 


106.9 


11 


09.9 


04.7 


64.2 


30.4 


131 


118.4 


56.0 


191 


172.7 


81.7 


226.9 


107.3 


12 


10.8 


06.1 


72 


65.1 


30.8 


132 


119.3 


66.5 


192 


173.6 


82.1 


252 


227.8 


107.8 


13 


11.8 


05,6 


73 


66.0 


31.2 


133 


120.2 


56.9 


193 


174.6 


82.5 


253 


228.7 


108.S 


14 


12.7 


06.0 


74 


66.9 


31.6 


134 


121.1 


57.3 


194 


176.4 


83.0 


254 


229.6 


108.6 


15 


13.6 


06.4 


75 


67.8 


32.1 


135 


122.0 


57.7 


196 


176.8 


83.4 


255 


230.5 


109.C 


16 


14.5 


06.8 


76 


68.7 


32.5 


136 


122.9 


58.2 


196 


177.2 


83.8 


256 


231.4 


109.5 


17 


15.4 


07.3 


77 


69.6 


32.9 


137 


123.8 


58.6 


197 


178.1 


84.2 


257 


232.3 


109.9 


18 


16.3] 


67.7 


78 


70.5 


33.4 


138 


124.7 


59.0 


198 


179.0 


84.7 


258 


233.2 


110.3 


19 


17.al 08. 1| 


79 


71.4 


33.8 


139 


125.7 


69.4 


199 


179.9 


85.1 


259 


234.1 


110.8 


20 


18.1 


08.6 


80 


72.3 34.2 


140 


126.6 


59.9 


200 
201 


180.8 


85.6 


260 
261 


236.0 


111.2 


21 


19.0 


09.0 


81 


73.2 


34.6 


141 


127.5 


60.3 


181.7 


85.9 


236.9 


111.6 


22 


19.9 


09.4 


82 


74.1 


35.1 


142 


128.4 


60.7 


202 


182.6 


86.4 


262 


236.8 


112.0 


23 


20.8 


09.8 


83 


75.0 


35.6 


143 


129.3 


61.2 


203 


183.5 


86.8 


263 


237.7 


112.5 


24 


21.7 


10.3 


84 


75.9 


35.9 


144 


130.2 


61.6 


204 


184.4 


87.2 


264 


238.7 


112.S 


26 


22.6 


10.7 


85 


76.8 


36.3 


145 


131.1 


62.0 


206 


186.3 


87.7 


265 


239.6 


113.3 


26 


23.5 


11.1 


86 


77.7 


36.8 


146 


132.0 


62.4 


206 


186.2 


88.1 


266 


240.5 


113.7 


27 


24.4 


11.5 


87 


78.7 


37.2 


147 


132.9 


62.9 


207 


187.1 


88.5 


267 


241.4 


114.S 


28 


25.3 


12.0 


88 


79.6 


37.6 


148 


133.8 


63.3 


208 


188.0 


88.9 


268 


242.3 


114.6 


29 


26.2 


12.4 


89 


80.5 


38.1 


149 


134.7 63.7| 


209 


188.9 


89.4 


269 


243.2 


115.0 


30 
31 


27.1 


12.8 


90 


81.4 


38.5 


150 


135.6 


64.1 


210 
211 


189.8 


89.8 


270 


244.1 


115.5 


28.0 


13.3 


91 


82.3 


38.9 


151 


136.5 


64.6 


190.7 


90.2 


271 


246.0 


115.9 


32 


28.9 


13.7 


92 


83.2 


39.3 


152 


137.4 


66.0 


212 


191.6 


90.7 


272 


246.9 


116.3 


33 


29.8 


14.1 


93 


84.1 


39.8 


153 


138.3 


65.4 


213 


192.6 


91.1 


273 


246.8 


116.7 


34 


30.7 


14.5 


94 


86.0 


40.2 


154 


139.2 


65.9 


214 


193.6 


91.5 


274 


247.7 


117.2 


35 


31.6 


15.0 


96 


86,9 


40.6 


155 


140*1 


66.3 


216 


194.4 


91.9 


275 


248.6 


117.6 


36 


32.5 


16.4 


96 


86,8 


41.1 


156 


141.0 


66,7 


216 


196.3 


92.4 


276 


249.5 


118.0 


37 


33.4 


15.8 


07 


87,7 


41.5 


157 


141.9 


67.1 


217 


196.2 


92.8 


277 


250.4 


118.5 


38 


34.4 


16.3 


98 


88.6 


41.9 


158 


142.8 


67.6 


218 


197.1 


93.2 


278 


251.3 


118.9 


39 


35.3 


16.7 


99 


89,5 


42.3 


159 


143.7 


68.0 


219 


198.0 


93.7 


279 


252.2 


119.3 


40 


36.2 


17.1 


100 


90.4 


42.8 


160 
161 


144.6 


68.4 


220 


198.9 


94.1 


280 


253.1 


119.7 


41 


37.1 


17.5 


101 


01.3 


43.2 


145.5 


68.8 


221 


199.8 


94.5 


281 


254.0 


120.2 


42 


38.0 


18.0 


102 


92.2 


43.6 


162 


146.4 


69.3 


222 


200.7 


94.9 


282 


254.9 


120.6 


43 


38.9 


18.4 


103 


93.1 


44.1 


163 


147.3 


69.7 


223 


201.6 


95.4 


283 


256.8 


121.0 


44 


39.8 


18.8 


104 


94.0 


44.5 


164 


148.3 


70.1 


224 


202.5 


95.8 


284 


256.7 


121.5 


45 


40.7 


19.2 


105 


94.9 


44.9 


165 


149.2 


70.6 


225 


203.4 


96.2 


285 


257.6 


121.9 


46 


41.6 


19.7 


106 


95.8 


45.3 


166 


150.1 


71.0 


226 


204.3 


96.6 


286 


258.6 


122.3 


47 


42.6 


20.1 


107 


96.7 


46.8 


167 


151.0 


71.4 


227 


205.2 


97.1 


287 


259.4 


122.7 


48 


43.4 


20,6 


108 


97,6 


46.2 


168 


151.9 


71.8 


228 


206.1 


97.5 


288 


260.8 


128.2 


49^ 


44.3 


21.0 


100 


08.5 


46.6 


169 


152.8 


72.3 


229 


207.0 


97.9 


289 


261.3 


123.6 


50 


45.2 


21.4 


110 
111 


99.4 


47.0 


170 
171 


153.7 


72.7 


230 


207.9 


98.4 


290 


262.2 


124.0 


51 


46.1 


21.8 


100.3 


47.5 


154.6 


73.1 


231 


208.8 


98.8 


291 


263.1 


124.4 


52 


47.0 


22.2 


112 


101.2 


47.9 


172 


155.5 


73.6 


232 


209.7 


99.2 


292 


264.0 


124.9 


53 


47.9 


22.7 


113 


102.2 


48.3 


173 


156.4 


74.0 


233 


210.6 


99.6 


293 


264.9 


125.3 


54 


48.8 


23.1 


114 


103.1 


48.7 


174 


157.3 


74.4 


234 


211.5 


100.1 


294 


265.8 


126.7 


55 


49.T 


23.6 


115 


104.0 


49.2 


175 


158.2 


74.8 


235 


212.4 


100.5 


295 


266.7 


126.2 


66 


50.6 


23.9 


116 


104.9 


49.6 


176 


159.1 


75.3 


236 


213.3 


100.9 


296 


267.6 


126.6 


67 


51.6 


24.4 


117 


105.8 


50.0 


177 


160.0 


75.7 


237 


214.2 


101.4 


297 


268.5 


127.0 


68 


52.4 


24.8 


118 


106.7 


50.5 


178 


160.9 


76.1 


238 


215.1 


101.8 


298 


269.4 


127.4 


69 


53.8 


25.2 


119 


107.6 


50.9 


179 


161.8 


76.5 


239 


216.1 


102.2 


299 


270.3 


127.9 


60 


64.2 


25.7 


120 


108.5 


51.3 


180 
Dist 


162.7 


77.0 


240 


217.0 


102.6 


300 


271.2 


128.3 


Dist. 


Dep.j Lat. { 


Dist 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


EKst 


Dep. 


Lat 






B 




For 6| Points. 1 



ES 



MMMMI 



10 



TABLE L 
Difference of Latitade and Departure for 2) Pbints; 



[ 



Dist 



1 
2 
S 

4 
6 
6 
7 
8 
9 
10 



11 
12 
IS 
14 
15 
16 

ir 

18 
19 
20 



21 



24 
25 
26 
27 
28 
29 
SO 



SI 
32 

ss 

S4 
S5 
36 
37 
38 
39 
40 



41 
42 
43 

44 
45 

46 
47 
48 
'49 
50 



51 

52 

53 

54 

55 

561 

57 

58 

59 

60 



Dist 



Lat 



oa.o 

01.8 
02.6 
03.5 
04.4 
05.3 
06.2 
07.1 
07.9 
08.8 



09.7 
10.6 
11.5 
12.3 
13.2 
14.1 
15.0 
15.9 
16.8 
17.6 



18.5 
19.4 
20.3 
21.21 



.1 
22.9 
23.8 
24.7 
25.6 
26.5 



27.8 
28.2 
29.1 
30.0 
30.9 
31.8 
82.6 
33.5 
34.4 
35.8 



36.2 
37.0 
37.9 
88.8 
39.7 
40.6 
41.5 
42.3 
43.2 
44.1 



45.0 
45.9 
46.7 
47.6 
48.5 
49.4 
50.3 
51.2 
62.0 
52.9 



Dep. 



Dep. 



Dist 



00.5 
00.9 
01.4 
01.9 
02.4 
02.8 
03.8 
03.8 
04.2 
04.7 



05.2 
05.7 
06.1 
06.6 
07.1 
07.5 
08.0 
08.5 
09.0 
09.4 



09.9 
10.4 
10.8 
11.3 
11.8 
12.3 
12.7 
18.2 
13.7 
14.1 



14.6 
15.1 
15.6 
16.0 
16.5 
17.0 
17.4 
17.9 
18.4 
18.9 



19.3 
19.8 
20.3 
20.7 
21.2 
21.7 
22.2 
22.6 
23.1 
23.6 



24.0 
24.5 
25.0 
25.5 
25.9 
26.4 
26.9 
27.3 
27.8 
28.8 



Lat 



61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



71 
72 

73 
74 

75 
76 
77 
78 
79 
80 



81 
82 
88 
84 
85 
86 
87 
88 
89 
90 



91 
92 
93 
94 
96 
96 
97 
98 
99 
100 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



Dist 



Lat 



53.8 
64.7 
55.6 
56.4 
57.3 
58.2 
59.1 
60.0 
60.9 
61.7 



62.6 
63.6 
64.4 
66.3 
66.1 
67.0 
67.9 
68.8 
69.7 
70.6 



71.4 
72.3 
73.2 
74.1 
75.0 
76.0 
76.7 
77.6 
78.6 
79.4 



80.3 
81.1 
82.0 
82.9 
83 8 
84.7 
85.6 
86.4 
87.3 
88.2 



Dep. 



26.8 
29.2 
29.7 
80.8 
80.6 
81.1 
31.6 
32.1 
82.5 
83.0 



33.6 
83.9 
84.4 

34.9 
35.4 
85.8 
86.3 
86.8 
87.2 
87.7 



38.2 
88.6 
39.1 
39.6 
40.1 
40.6 
41.0 
41.5 
41.9 
42.4 



42.9 
43.4 
43.8 
44.3 
44.8 
45.2 
45.7 
46.2 
46.7 
47.1 



89.1 
90.0 
90.8 
91.7 
92.6 
93.6 
94.4 
95.8 
96.1 
97.0 



97.9 
98.8 
99.7 
100.6 
101.4 
102.3 
103.2 
104.1 
105.0 
105.8 



Dep. 



47.6 
48.1 
48.5 
49.0 
49.5 
60.0 
50.4 
50.9 
51.4 
51.8 



52.3 
52.8 
53.3 
63.7 
64.2 
54.7 
66.1 
55.6 
66.1 
56.6 



Lat 



Dist 



21 
22 
83 
24 
25 
26 
27 
28 
29 
30 



31 
32 
83 
34 
86 
36 
37 
38 
39 
40 



41 
42 
48 
44 
45 
46 
47 
48 
49 
60 



51 
52 
53 
54 
65 
56 
57 
58 
59 
60 



61 
62 
68 
64 
65 
66 
67 
68 
69 
70 



71 
72 
78 

74 
75 
76 
77 

78 



Dist 



Lat 



106.7 
107.6 
108.6 
109.4 
110.8 
111.1 
112.0 
112.9 
118.8 
114.7 



115,6 
116.4 
117.3 
118.2 
119.1 
119.9 
120.8 
121.7 
122.6 
128.5 



124.4 
125.2 
126.1 
127.0 
127.9 
128.8 
129.6 
180.5 
181.4 
132.3 



133.2 
134.1 
134.9 
135.8 
136.7 
137.6 
188.6 
139.3 
140.2 
141.1 



142.0 
142.9 
143.8 
144.6 
145.5 
146.4 
147.3 
148.2 
149.0 
149.9 



150.8 
151.7 
152.6 
153.5 
154.3 
156.2 
156.1 
167.0 
791157. 9 
80158.8 



Dep. 



Dep. 



57.0 
57.6 
58.0 
58.4 
58.9 
59.4 
59.9 
60.3 
60.8 
61.8 



61.7 
62.2 
62.7 
63.2 
63.6 
64.1 
64.6 
65.0 
65.5 
66.0 



66.6 
66.9 
67.4 
67.9 
68.3 
68.8 
69.3 
69.8 
70.2 
70.7 



71.2 
71.6 
72.1 
72.6 
73.1 
73.6 
74.0 
74.6 
74.9 
75.4 



76.9 
76.4 

76.8 
77.3 
77.8 
78.2 
78.7 
79.2 
79.7 
80.1 



80.6 
81.1 
81.6 
82.0 
82.6 
83.0 
83.4 
88.9 
84.4 
84.8 



Lat 



Dist 



181 
182 
188 
184 
185 
186 
187 
188 
189 
190 



191 168.6 
192169.8 
193170.2 
194171.1 

196 172.0 
196172.9 

197 173.7 
198174.6 
199175.5 
200176.4 



177.3 
178.2 
179.0 
179.9 
180.8 
206181.7 
182.6 
183.4 
184.3 
186.2 



201 
202 
203 
204 
205 



207 
208 
209 
210 



211 
212 
218 
214 
215 
216 
217 
218 
219 
220 



224 
225 
226 



281 
282 
238 
284 
235 



287 

238 



240 



Dist 



Lat 



159.6 
160.6 
161.4 
162.8 
168.8 
164.0 
164.9 
165,8 
166.7 
167.6 



Dep. 



85.3 

86.8 
86.3 
86.7 
87.8 
87.7 
88.1 
68.61 
89.1 
89.6 



90.0 
90.5 
91.0 
91.4 
91.9 
98,4 
98.9 
93.3 
93.8 
94.3 



186.1 
187.0 
187.8 
188.7 
189.6 
190.6 
191.4 
198.8 
193.1 
194.0 



881 194.9 
195.8 
196.7 
197.6 
196.4 
199.8 
8871800.8 
888801.1 
889808.0 
830808.8 



808 
804 
806 
806 
807 



.7 



108.9 

.4 

109.8 

110.8 

110.8 

111.8 

.7 

.8 

8391810.81118.7 

113.1 



836808 



.6 
.4 
.3 

.1 



809, 
800. 



811.7 



Dep. 



94.7 
96.8 
96.7 
96.8 
96.6 
97.1 
97.6 
98.0 
98.5 
99.0 



99.5 
99.9 
100.4 
100.91 
101.3 
101.8 
108.3 
108.8 
103.2 
103.7 



104.2 
104.6 
105.1 
106.6 
106.1 
106.6 
107.0 
107.5 
107.9 
108.4 



0111. 
9112. 



Lat 



Dist 



241 

248(213 

243 

244 



216.9115.0 
246 816.1116.5 
246)817.01116.0 
116.4 



247817,8 
848818.7 



849819.41117.4 



850 880. S 



851 



858828 



853I88S 

854 

855 

8561885 

857 

858 

859888 



860 



.8 

868381.1 

.9 

1.8 



861 
868 
863 



864 838, 
866S33 



8668S4.6I186 

867 836 

868 836.41186 
860837.8 
870 838.1 



871 



875 
876 
877 



879 
880 



881 



884 

885 
886 
887 
888 
889 
890 



891 
898 
898 
894 



897861.9140.0 



896 
897 
898 
899 
800 



Dist 



Lat 



818.5 

.4 

814.8 



I>ep. 



113.61 

114.1 

114.^ 



116.9 



881.4 



.8 
.1 
824.0 
824.9 
.8 
896.7 
887.6 



4 
889.3 



830. 

831 

831 



.7 
.6 
.6 



117.8 



118.3 
118.8 
119.3 
119.7 
180.8 
180.7 
181.1 
181. « 
188.1 
188.6 



183.0 
183.5 
184.0 
184.4 
184.9 
.4 
185.9 
3 
186.8 
197.3 



839. 



878839. 



.0 
.0 

8731840.8 
874|841.7 

1.5 

8761843.4 

.3 

.8 



878845, 



1.1 



846 
846.91138.0 



847 



888848 
849 
850 
851 
858 
853 
854 
854 
866 



.8 
.7 



.6183.4 



.6 
.4 
.8 
.1 



.5 
.4 
.3 
8951860.8 
.1 



261 



899863 



.8 
.7 



Dep. 



187.7 

188.81 

188.7 

189.8 

189.6 

130.1 

130.6 

181.0 

131.6 



138.5 
188.91 



133.91 
134.3 
134.8 
136. S 
.01135.8 
.9186.9 
.8136.7 



856.61137.8 

857 

858 

859 



137.6 
138.1 
138.6 
139.1 
139.6 



140.6 
140.0 



864.6141.4 



Lat 



For 5 1 Points. 



mm 



TABLE I. 
Differe&oe id Latitode and Departure for 2| Points. 



U 



Dist 



Lat 



D^. 



Dist 



a 

4 
5 
6 

7 
8 
9 

i? 
ll' 
12 
IS 
14 
15 
16 
17 
18 
19 

21 " 

22 
23 
24 

25 
26 
27 

28 
29 

i? 

31 ' 

32 

33 

34 

35 

36 

37 

38 

39 

i? 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 



00 <9 
01.7 
02.6 
03.4 
04.3 
05.1 
06.0 
06.9 
07.7 
08.6 

09.4 
10.3 
11.2 
12.0 
12.9 
13.7 
14.6 
15.4 
16.3 
17.2 

■ 

18.0 
18.9 
19.7 
20.6 
21.4 
22.3 
23.2 
24.0 
24.9 
25.7 

26.6 
27.4 
28.3 
29.2 
30.0 
30.9 
31.7 
82.6 
33.5 
34.3 



00.5 
01.0 
01.5 
02.1 
02.6 
03.1 
03.6 
04.1 
04.6 
05.1 



05.7 
06.2 
06.7 
07.2 
07,7 
08.2 
08,7 
09.3 
09.8 
10.3 



10.8 
11.3 
11.8 
12.3 
12.^ 
13.4 
13.9 
14.4 
14.9 
15.4 



15.9 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.1 
20.6 



35.2 
36.0 
36.9 
37.7 
38.6 
39.5 
40.3 
41.2 
42.0 
42.9 



21.1 
21.6 
22.1 
22.6 
23.1 
23.6 
24.2 
24.7 
25.2 
25.7 



51 
52 

53 
54 
55 
66 
67 
58 
69 
60 



43.7 
44.6 
45.5 
46.3 
47.2 
48.0 
48.9 
49.7 
50.6 
51.6 



26.2 
26.7 
27.2 
27.8 

28.3 
28.8 
29.3 
29.8 
80.3 
30.8 



EKst. 



Dep. 



Lat 



61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



71 

72j 
73 
74 
75 
76 
77 
78 
79 
80 



81 

82 
83 
84 
85 
86 
87 
88 
89 
90 



91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



111 
112 
113 
114 
115 
116 
117 
118 
119 
120 



Dist 



Lat 



52.3 
53.2 
64.0 
64.9 
65.8 
66.6 
57.5 
58.3 
59.2 
60.0 



60.9 
61.8 
62.6 
63.6 
64.3 
65.2 
66.0 
66.9 
67.8 
68.6 



69.6 
70.3 
71.2 
72.0 
72.9 
73.8 
74.6 
76.6 
76.3 
77.2 



78.1 
78.9 
79.8 
80.61 
81.6 
82.3 
83.2 
84.1 
84.9 
86.8 



86.6 
87.5 
88.3 
89.2 
90.1 
90.9 
91.8 
92.6 
93.6 
94.3 



95.2 

96.1 

96.9 

97.8 

98.6 

99.5 

100.4 

101.2 

102.1 

102.9 



Dep. 



Dep. 



31.4 
31.9 
32.4 
32.9 
33.4 
33.9 
34.4 
36.0 
35.6 
36.0 



36.5 
37.0 
37.5 
38.0 
38.6 
39.1 
39.6 
40.1 
40.6 
41.1 



41.6 
42.1 
42.7 
43.2 
43.7 
44.2 
44.7 
46.2 
46.7 
46.3 



46.8 
47.3 
47.8 
48.3 
48.8 
49.3 
49.9 
60.4 
60.9 
51.4 



61.9 
52.4 
62.9 
63.6 
64.0 
64.6 
65.0 
56.6 
56.0 
56.6 



67.1 
57.6 
58.1 
68.6 
69.1 
59.6 
60.1 
60.7 
61.2 
61.7 



Lat. 



Dist 



121 
122 
123 
124 
125 
126 
127 
128 
129 
130 



131 
132 
133 
134 
135 
136 
137 
138 
139 
140 



141 
142 
143 
144 
145 
146 
147 
148 
149 
150 



161 
152 
153 
154 
165 
166 
167 
168 
159 
160 



161 
162 
163 
164 
165 
166 
167 
168 
169 
170 



171 
172 
173 
174 
175 
176 
177 
178 
179 
180 



Lat 



103.8 
104.6 
106.6 
106.4 
107.2 
108.1 
108.9 
109.8 
110.6 
111.6 



112.4 
113.2 
114.1 
114.9 
115.8 

iw.e 

117.5 
118.4 
119.2 
120.1 



120.9 
121.8 
122.7 
123.5 
124.4 
125.2 
126.1 
126.9 
127.8 
128.7 



129.5 
130.4 
131.2 
132.1 
132.9 
138.8 
134.7 
135.5 
136.4 
137.2 



138.1 
138.9 
139.8 
140'7 
141.6 
142.4 
143.2 
144.1 
146.0 
145.8 



Dist 



146.7 
147.6 
148.4 
149.2 
160.1 
161.0 
151.8 
162.7 
153.6 
164.4 



Dep. 



Dep. 



62.2 
62.7 
63.2 
63.7 
64.3 
64.8 
65.3 
65.8 
66.3 
66.8 



67.3 
67.9 
68.4 
68.9 
69.4 
69.9 
70.4 
70.9 
71.6 
72.0 



72.6 
73.0 
73.5 
74.0 
74.5 
76.1 
75.6 
76.1 
76.6 
77.1 



77.6 
78.1 
78.7 
79.2 
79.7 
80.2 
80.7 
81.2 
81.7 
82.8 



82.8 
83.3 
83.8 
84.3 
84.8 
85.3 
86.8 
86.4 
86.0 
87.4 



87.9 
88.4 
88.9 
89.4 
90.0 
90.6 
91.0 
91.6 
92.0 
92.5 



Lat 



Dist 



181 
182 
183 
184 
186 
186 
187 
188 
189 
190 



191 
192 
193 
194 
196 
196 
197 
108 
199 
200 



201 
202 
203 
204 
206 
206 
207 
208 
200 
210 



211 
212 
213 
214 
215 
216 
217 
218 
219 
220 



221 
222 
223 
224 
225 



227 
228 
229 
230 



Lat. 



231 
232 
233 
234 
236 
236 
237 
238 
239 
240 



65.3 
56.1 
67.0 
67.8 
68.7 
60.5 
60.4 
61.2 
62.1 
63.0 



63.8 
64.7 
65.5 
66.4 
67.3 
68.1 
69.0 
69.8 
70.7 
71.5 



72.4 
73.8 
74.1 
76.0 

76.8 
76.7 
77.5 
78.4 
79.3 
80.1 



81.0 

81.8 
82.7 
83.6 
84.4 
86.3 
86.1 
87.0 
87.8 
88.7 



89.6 
90.4 
91.3 
92.1 
93.0 
93.8 
94.7 
95.6 
96.4 
97.3 



Dist 



98.1 
99.0 
99.8 
200.7 
201.6 
202.4 
203.3 
204.1 
205.0 
206.9 



Dep. 



93 
93 
94 
94 
95 
95 
96 
96 
97 
97 



98 

98 

99 

99 

100 

100 

101 

101 

102 

102 



103 
103 
104 
104 
105 
105 
106 
106 
107 
108 



108 
109 
109 
110 
110 
111 
111 
112 
112 
113 



113 
114 
114 
116 
116 
116 
116 
117 
117 
118 



118 
119 
119 
120 
120 
121 
121 
122 
122 
123 





6 

1 

6 

1 

6! 

1 

6 

2 

7 



Dist 



Dep. Lat 



241 
242 
243 
244 
245 
246 
247 
248 
249 
250 



206.7 
207.6 
208.4 
209.3 
210.1 
211.0 
211.9 
212.7 
213.6 
214.4 



251 
252 
253 
254 
255 
256 
257 
268 
259 
260 



261 
262 
263 
264 
265 
266 
267 
268 
269 
270 



271 
272 
273 
274 
275 
276 
277 
278 
279 



Lat 



215.3 
216.1 
217.0 
217.9 
218.7 
219.6 
220.4 
221.3 
222.2 
223.0 



223.9 
224.7 
226.6 
226.4 
227.3 
228.2 
229.0 
229.9 
230.7 
231.6 



232.4 
233.3 
234.2 
235.0 
236.9 
236.7 
237.6 
238.4 
239.3 



Dep.' 



123.1 

124.41 

124.1 

125.' 

126.1 

126.5 

127.0 

127.6 

128.0 

128.5 



129.0 
129.5 
130.1 
130.6 
131.1 
131.6 
132.1 
132.6 
133.1 
133.7 



134.2 
134.7 
135.2 
135.7 
136.2 
136.7 
137.3 
137.8 
138.3 
138.8 



280 240.2 



281 
282 
283 
284 
286 
286 
287 
288 
289 
290 



241.0 
241.9 
242.7 
243.6 
244.4 
245.3 
246.2 
247.0 
247.9 
248.7 



291 
292 
293 
294 
296 



298 
299 
300 



249.6 
250.5 
251.3 
252.2 
253.0 
296253.9 
297264.7 
265.6 
299256.6 
267.3 



Dist Dep. 



139.3 
139.8 
140.3 
140.9 
141.4 
141.9 
142.4 
142.9 
143.4 
143.9 



144.5 
145.0 
145.5 
146.0 
146.5 
147.0 
147.5 
148.1 
148.6 
149.1 



149.6 
150.1 
150.6 
161.1 
161.7 
162.2 
162.7 
153.2 
153.7 
164.2 



Lat 



For 54 Points. 



» ■ ^.« " ^»^ 



mm 



12 








TABLE I. 




A 




Difierence of Lntitade and Departure for 3 Pointsw 11 


Dist 


Lat 


Dep, 


Dist 
61 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.8 


00.6 


50.7 


33.9 


121 


100.6 


67.2 


181 


150.6 


100.6 


241 


JOO.4 


133.9 


2 


01.7 


01.1 


62 


51.5 


34.4 


122 


101.4 


67.8 


182 


161.3 


101.1 


242 


201.2 


134.41 


S 


02.6 


01.7 


63 


52.4 


35.0 


123 


102.8 


68.3 


183 


162.2 


101.7 


248 


202.0 


136.0^ 


4 


03.3 


02.2 


64 


63.2 


35.6 


124 


103.1 


68.9 


184 


163^0 


102.2 


244 


202,9|l36.6tl 


5 


04.2 


02.8 


65 


54.0 


36.1 


125 


103.9 


69.4 


186 


153.8 


102.8 


246 


203.7 


136.1 


6 


05.0 


03.3 


66 


54.9 


36.7 


126 


104.8 


70.0 


186 


154.6 


103.3 


246 


204.5 


136.7 


7 


05.8 


03.9 


67 


55.7 


37.2 


127 


105.6 


70.6 


187 


165.6 


103.9 


247 


206.4 


137.2 


8 


06.7 


04.4 


68 


66.6 


37.8 


128 


106.4 


71.1 


188 


156.3 


104.4 


248 


206.2 


137.8 





07.5 


05.0 


69 


57.4 


38.3 


129 


107.8 


71.7 


189 


167.1 


106.0 


249 


207.0 


1S8.3 


10 


08.3 


05.6 


70 
71 


58.2 


38.9 


130 


108.1 


72.2 


190 


168.0 


105.6 


250 


207.9 


138.9 


11 


09.1 


06.1 


69.0 


39.4 


131 


108.9 


72.8 


191 


158.8 


106.1 


261 


208.7 


139.4 


12 


10.0 


06.7 


72 


59.9 


40.0 


132 


109.7 


78.3 


192 


169.6 


106.7 


262 


209.6 


140.0 


13 


10.8 


07.2 


73 


60.7 


40.6 


133 


110.6 


73.9 


193 


160.6 


107.2 


263 


210.4 


140.6 


14 


11.6 


07.8 


74 


61.6 


41.1 


134 


111.4 


74.4 


194 


161.3 


107.8 


264 


211.2 


141.1 


15 


12.5 


08.3 


75 


62.4 


41.7 


135 


112.2 


76.0 


196 


162.1 


108.8 


266 


213.0 


141.7 


16 


13.3 


08.9 


76 


63.2 


42.2 


136 


113 rl 


76.6 


196 


163.0 


108.9 


266 


212.9 


142.2 


17 


14.1 


09.4 


77 


64.0 


42.8 


137 


113.9 


76.1 


197 


163.8 


109.4 


267 


21S.7 


142.8 


18 


15.0 


10.0 


78 


64.8 


43.3 


138 


114.7 


76.7 


198 


164.6 


110.0 


258 


214.5 


143.3 


19 


15.8 


10.6 


79 


65.7 


43.9 


139 


115.6 


77.2 


199 


165.6 


110.6 


259 


216.3 


143.9 


20 


16.6 


11.1 


80 


66.5 


44.4 


140 


116.4 


77.8 


200 


166.3 


111.1 


260 


216.2 


144.4 


21 


17.5 


11.7 


81 


67.3 


45.0 


141 


117.2 


78.3 


201 


167.1 


111.7 


261 


217.0 


146.0 


22 


18.3 


12.2 


82 


68.2 


45.6 


142 


118.1 


78.9 


202 


168.0 


112.2 


262 


217.8 


146.6 


23 


19.1 


12.8 


83 


69.0 


46.1 


143 


118.9 


79.4 


203 


168.8 


112.8 


263 


218.7 


146.1 


24 


20.0 


13.3 


84 


69.8 


46.7 


144 


119.7 


80.0 


204 


100.6 


113.3 


264 


219.6 


146.7 


25 


20.8 


13.9 


85 


70.7 


47.2 


145 


120.6 


80.6 


205 


170.4 


113.9 


266 


220.S 


147.2 


26 


21.6 


14.4 


86 


71.5 


47.8 


146 


121.4 


81.1 


206 


171.3 


114.4 


266 


221.2 


147.8 


27 


22.4 


15.0 


87 


72.3 


48.3 


147 


122.2 


81.7 


207 


172.1 


116.0 


267 


222.0 


148.3 


28 


23.3 


15.6 


88 


73.2 


48.9 


148 


123.1 


82.2 


208 


172.9 


116.6 


268 


222.8 


148.9 


29 


24.1 


16.1 


89 


74.0 


49.4 


149 


123.9 


82.8 


209 


178.8 


116.1 


269 


223.7 


149.4 


SO 
31 


24.9 


16.7 


90 


74.8 


50.0 


150 


124.7 


83.8 


210 


174.6 


116.7 


270 


224.6 


150.0 


25.8 


17.2 


91 


75.7 


50.6 


151 


125.5 


83.9 


211 


176.4 


117.2 


271 


225.3 


150.6 


32 


26.6 


17.8 


92 


76.5 


51.1 


152 


126.4 


84.4 


212 


176.3 


117.8 


272 


226.2 


151.1 


33 


27.4 


18.3 


93 


77.3 


51.7 


153 


127.2 


85.0 


213 


177.1 


118.3 


273 


227.0 


151.7 


34 


28.3 


18.9 


94 


78.2 


62.2 


154 


128.0 


85.6 


214 


177.9 


118.9 


274 


227.8 


152.2 


35 


29.1 


19.4 


95 


79.0 


62.8 


165 


128.9 


86.1 


216 


178.8 


119.4 


275 


228.6 


152.8 


36 


29.9 


20.0 


90 


79.8 


63.3 


156 


129.7 


86.7 


216 


179.6 


120.0 


276 


229.6 


163.3 


37 


30.8 


20.6 


97 


80.6 


63.9 


157 


130.6 


87.2 


217 


180.4 


120.6 


277 


230.3 


153.9 


38 


31.6 


21.1 


98 


81.5 


64.4 


158 


131.4 


87.8 


218 


181.3 


121.1 


278 


231.1 


154.4 


39 


32.4 


21.7 


99 


82.3 


55.0 


159 


132.2 


88.3 


219 


182.1 


121.7 


279 


232.0 


156.0 


40 


33.3 


22.2 


100 


83.1 


55.6 


160 
161 


133.0 
133.9 


88.9 


220 
221 


182.9 


122.2 


280 


232.8 


155.6 


41 


34.1 


22.8 


101 


84.0 


56.1 


89.4 


183.7 


122.8 


281 


233.6 


156.1 


42 


34.9 


23.3 


102 


84.8 


56.7 


162 


134.7 


90.0 


222 


184.6 


123.3 


282 


234.6 


156.7 


43 


35.8 


23.9 


103 


85.6 


57.2 


163 


136.6 


90.6 


223 


185.4 


123.9 


283 


236.3 


167.2 


44 


36.6 


24.4 


104 


86.5 


57.8 


164 


136.4 


91.1 


224 


186.2 


124.4 


284 


236.1 


157.8 


45 


, 37.4 


25.0 


105 


87.3 


58.3 


165 


137.2 


91.7 


225 


187.1 


125.0 


285 


237.0 


158.3 


46 


38.2 


25.6 


106 


88.1 


68.9 


166 


138.0 


92.2 


226 


187.9 


126.6 


286 


237.8 


158.9 


47 


39.1 


26.1 


107 


89.0 


59.4 


167 


138.9 


92.8 


227 


188.7 


126.1 


287 


238.6 


159.4 


48 


39.9 


26.7 


108 


89.8 


60.0 


168 


139.7 


93.3 


228 


189.6 


126.7 


288 


239.5 


160.0 


49 


40.7 


27.2 


109 


90,6 


6a.6 


169 


140.5 


93.9 


229 


190.4 


127.2 


289 


240.3 


160.6 


60 


41.6 


27.8 


110 


91.6 


61.1 


170 


141.3 


94.4 


230 


191.2 


127.8 


290 


241.1 


161.1 


51 


42.4 


28.3 


111 


92.3 


61.7 


171 


142.2 


96.0 


231 


192.1 


128.3 


291 


242.0 


161.7 


62 


43.2 


28.9 


112 


93.1 


62.2 


172 


143.0 


95.6 


232 


192.9 


128.9 


292 


242.8 


162.2 


53 


44.1 


29.4 


113 


94.0 


62.8 


173 


143.8 


96.1 


233 


193.7 


129.4 


293 


243.6 


162.8 


54 


44.9 


30.0 


114 


94.8 


63.3 


174 


144.7 


96.7 


234 


194.6 


130.0 


294 


244.4 


163.3 


55 


45.7 


30.6 


115 


95.6 


63.9 


175 


146.5 


97.2 


235 


196.4 


130.6 


295 


245.3 


163.9 


56 


46.6 


31.1 


116 


96.4 


64.4 


176 


146.3 


97.8 


236 


196.2 


131.1 


296 


246.1 


164.4 


67 


47.4 


31.7 


117 


97.3 


65.0 


177 


147.2 


98.3 


237 


197.1 


131.7 


297 


246.9 


166.0 


58 


48.2 


32.2 


118 


98.1 


65.6 


178 


148.0 


98.9 


238 


197.9 


132.2 


298 


247.8 


166.6 


59 


49.1 


32.8 


119 


98.9 


66.1 


179 


148.8 


99.4 


289 


198.7 


132.8 


299 


248.6 


166.1 


60 
Dist 


49.9 


33.3 


120 


99.8 


66.7 


180 


149.7 


100.0 


240 


199.5 


133.3 


300 


249.4 


166.7 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 










Fb 


r 5 Points. * 1 
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TABLED. la 1 


Difference of Latitude and Departure for 3 4 Pointa. 1 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
121 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.8 


00.6 


61 


49.0 


36.3 


97.2 


72.1 


181 


145.4 


107.8 


241 


193.6 


143.6 


2 


01.6 


01.2 


62 


49.8 


36.9 


122 


96.0 


72.7 


182 


146.2 


108.4 


242 


194.4 


144.2 


S 


02.4 


01.8 


63 


50.6 


37.5 


123 


98.8 


73.3 


183 


147.0 


109.0 


243 


196.2 


144.8 


4 


03.2 


02.4 


64 


51.4 


38.1 


124 


99.6 


78.9 


184 


147.8 


109.6 


244 


196.0 


[145.4 


S 


04.0 


03.0 


65 


52.2 


88.7 


125 


100.4 


74.5 


185 


148.6 


110.2 


245 


196.8 


146.0 


6 


04.8 


03.6 


66 


53.0 


39.3 


126 


101.2 


75.1 


186 


149.4 


110.8 


246 


197.6 


146.5 


T 


05.6 


04.2 


67 


53.8 


39.9 


127 


102.0 


75.7 


187 


150.2 


111.4 


247 


198.4 


147.1 


8 


06.4 


04.8 


68 


54.6 


40.5 


128 


102.8 


76.3 


188 


151 .0 


112.0 


248 


199.2 


147.7 


9 


07.2 


05.4 


69 


55.4 


41.1 


129 


108.6 


76.9 


189 


151.8 


112.6 


249 


200.0 


148.3 


10 


08.0 


06.0 


70 
71 


56.2 


41.7 


130 
131 


104.4 


77.4 


190 


152.6 


113.2 


250 


200.8 


148.9 


11 


08.8 


06.6 


57.0 


42.3 


105.2 


78.0 


191 


153.4 


113.8 


251 


201.6 


149.5 


12 


09.6 


07.1 


72 


57.8 


42.9 


132 


106.0 


78.6 


192 


154.2 


114.4 


252 


202.4 


150.1 


IS 


10.4 


07.7 


73 


58.6 


48.5 


133 


106.8 


70.2 


193 


155.0 


116.0 


253 


208.2 


150.7 


14 


11.2 


08.3 


74 


59.4 


44.1 


134 


107.6 


79.8 


194 


155.8 


115.6 


254 


204.0 


151.3 


15 


12.0 


08.9 


75 


60.2 


44.7 


135 


108.4 


80.4 


195 


156.6 


116.2 


255 


204.8 


151.9 


16 


12.9 


09.5 


76 


61.0 


45.8 


186 


109.2 


81.0 


196 


167.4 


116.8 


256205.6 


152.6 


17 


13.7 


10.1 


77 


61.8 


45.9 


137 


110.0 


81.6 


197 


158.2 


117.4 


857I2O6.4 


158.1 


18 


14.5 


10.7 


78 


62.6 


46.5 


138 


110.8 


82.2 


196 


159.0 


118.0 


258 


207.2 


158.7 


19 


15.3 


11.3 


79 


63.4 


47.1 


139 


111.6 


82.8 


199 


159.8 


118.5 


250 


208.0 


154.8 


20 
21 


16.1 


11.9 


80 


64.3 


47.7 


140 
141 


112.4 


88.4 


200 


160.6 


119.1 


260 


208.8 


154.9 


16.9 


12.5 


81 


65.1 


48.3 


118.2 


84.0 


201 


161.4 


119.7 


261 


209.6 


155.5 


22 


17.7 


13.1 


82 


65.9 


48.9 


142 


114.0 


84.6 


202 


162.2 


120.3 


262 


210.4 


156.1 


23 


18.5 


13.7 


83 


66.7 


49.4 


143 


114.9 


85.2 


208 


168.0 


120.9 


268 


211.2 


156.7 


24 


19.8 


14.3 


84 


67.5 


50.0 


144 


115.7 


85.8 


204 


168.9 


121.5 


264 


212.0 


157.3 


25 


20.1 


14.9 


85 


68.3 


50.6 


145 


116.5 


86.4 


205 


164.7 


122.1 


265 


212.8 


157.9 


26 


20.9 


15.5 


86 


69.1 


51.2 


146 


117.8 


87.0 


206 


165.5 


122.7 


266 


213.6 


158.5 


27 


21.7 


16.1 


87 


69.9 


51.8 


147 


118.1 


87.6 


207 


166.3 


123.3 


267 


214.5 


159.1 


28 


22.5 


16.7 


88 


70.7 


52.4 


148 


118.9 


88.2 


208 


167.1 


128.9 


268 


215.3 


169.6 


29 


23.3 


17.3 


89 


71.5 


53.0 


149 


119.7 


88.8 


209 


167.9 


124.6 


269 


216.1 


160.2 


30 
31 


24.1 


17.9 


90 


72.3 


58.6 


150 


120.5 


89.4 


210 


168.7 


125.1 


270 
271 


216.9 


160.8 


24.9 


18.5 


91 


73.1 


54.2 


151 


121.8 


90.0 


211 


169.5 


125.7 


217.7 


161.4 


32 


25.7 


19.1 


92 


73.9 


54.8 


152 


122.1 


90.5 


212 


170.8 


126.8 


272 


218.5 


162.0 


33 


26.5 


19.7 


93 


74.7 


55.4 


153 


122.9 


91.1 


213 


171.1 


126.9 


273 


219.3 


162.6 


34 


27.3 


20.3 


94 


75.5 


56.0 


154 


123.7 


91.7 


214 


171.9 


127.5 


274 


220.1 


163.2 


35 


28.1 


20.9 


95 


76.3 


56.6 


155 


124.5 


92.8 


215 


172.7 


128.1 


275 


220.9 


163.8 


36 


28.9 


21.4 


96 


77.1 


57.2 


156 


125.8 


92.9 


216 


178.5 


128.7 


276 


221.7 


164.4 


37 


29.7 


22.0 


07 


77.9 


57.8 


157 


126.1 


98.5 


217 


174.3 


129.8 


277 


222.5 


165.0 


38 


30.5 


22.6 


98 


78.7 


58.4 


158 


126.9 


94.1 


218 


175.1 


129.9 


278 


228.3 


165.6 


39 


31.3 


23.2 


99 


79.5 


59.0 


159 


127.7 


94.7 


219 


175.9 


180.5 


279 


224.1 


166.2 


40 


32.1 


23.8 


100 


80.3 


59.6 


160 


128.5 


95.3 


220 
221 


176.7 


181.1 


280 


224.9 


166.8 


.41 


32.9 


24.4 


101 


81.1 


60.2 


161 


129.3 


95.9 


177.6 


181.7 


281 


225.7 


167.4 


42 


33.7 


25.0 


102 


81.9 


60.8 


162 


180.1 


96.5 


222 


178.3 


182.2 


282 


226.5 


168.0 


43 


34.5 


25.6 


103 


82.7 


61.4 


163 


130.9 


97.1 


223 


179.1 


132.8 


283 


227.3 


168.6 


44 


35.3 


26.2 


104 


83 5 


62.0 


164 


131.7 


97.7 


224 


179.9 


183.4 


284 


228.1 


169.2 


45 


36.1 


26.8 


105 


84.3 


62.6 


165 


132.5 


98.3 


225 


180.7 


184.0 


285 


228.9 


169.8 


46 


36.9 


27.4 


106 


85.1 


63.1 


166 


138.3 


98.9 


226 


181.5 


134.6 


286 


229.7 


170.4 


47 


37.7 


28.0 


107 


85.9 


63.7 


167 


134.1 


99.5 


227 


182.3 


135.2 


287 


230.5 


171.0 


48 


38.6 


28.6 


108 


86.7 


64.3 


168 


134.9 


100.1 


228 


183.1 


135.8 


288 


231.3 


171.6 


49 


39.4 


29.2 


109 


87.5 


64.9 


169 


135.7 


100.7 


229 


183.9 


136.4 


289 


232.1 


172.2 


60 


40.2 


29.8 


110 


88.4 


65.5 


170 


136.6 


101.3 


230 


184.7 


137.0 


290 


232.9 


172.8 


51 


41.0 


30.4 


111 


89.2 


66.1 


171 


137.3 


101.9 


231 


185.5 


137.6 


291 


233.7 


178.3 


52 


41.8 


31.0 


112 


90.0 


66.7 


172 


138.1 


102.5 


232 


186.8 


138.2 


292 


234.5 


173.9 


53 


42.6 


31.6 


113 


90.8 


67.3 


173 


138.9 


108.1 


238 


187.1 


138.8 


293 


235.3 


174.5 


64 


43.4 


32.2 


114 


91.6 


67.9 


174 


139.8 


103.7 


234 


187.9 


139.4 


294 


236.1 


175.1 


55 


44.2 


32.8 


115 


92.4 


68.5 


175 


140.6 


104.2 


235 


188.8 


140.0 


295 


236.9 


175.7 


56 


45.0 


33.4 


116 


93.2 


69.1 


176 


141.4 


104.8 


236 


189.6 


140.6 


296 


237.7 


176.3 


57 


45.8 


34.0 


117 


94.0 


69.7 


177 


142.2 


105.4 


237 


190.4 


141.2 


297 


238.5 


176.9 


58 


46.6 


34.6 


118 


94.8 


70.8 


178 


148.0 


106.0 


238 


191.2 


141.8 


298 


239.4 


177.6 


59 


47.4 


35.1 


119 


95.6 


70.0 


179 


148.8 


106.6 


239 


192.0 


142.4 


299 


240.2 


178 1 


60 
Dist 


48.2 


35.7 


120 


96.4 


71.5 


180 
Dist 


144.6 


107.2 


240 


192.8143.0 


800 


241.0 


178.7 


Dep. 


Lat 


Dist 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. Lat 


DistJDep. 


Lat 1 






For 4| Points. | 
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TABLE I. 
Difference of Latitude and Departure for 3 1 Poiats. 



DUt Lat I>cp, iDtet Lat Dep. iDiat LaU Dcp. fDirt. ImL Dcp. [Dist XaI. Pep, 



21 



59 
60 



Dist 



00.8 
01.5 
02.3 
OS.l 
03.9 
04.6 
05.4 
06.2 
07.0 
07.7 



24.0 
24.7 
25.5 
26.3 
27.1 
27.8 
28.6 
29.4 
30.1 
30.9 



00.6 

01.3 

01.91 

02.5 

03.2 

03.8 

04.4 

05.1 

05.7 

06.3 



07.0 
07.6 
08.2 
08.9 
09.5 
10.1 
10.8 
11.4 
12.0 
12.7 



26.0 
26.6 
27.8 
27.^ 
28.6 
29.2 
29.8 
30.4 
31.1 
31.7 



Dep. 



Lat. 



54.9) 

55.7 

56.4 

57.2 

56.0 

58.7 

59.5 

60.8 

61.1 

61.8 



62.6 
68.4 
64.2 
64.9 
65.7 
66.5 
^.2 
68.0 
68.8 
69.6 



Diflt 



86.8 
86.6 
87.8 
88.1 
88.9 
89.7 
90.4 
91.2 
92.0 
92.8 



51.4 
62.0 
62.7 
63.3 
68.9 
54.6 
65.2 
65.8 
66.5 
67.1 



67.7 
58.4 
69.0 
59.6 
60.8 
60.9 
61.5 
62.2 
62.8 
68.4 



64.1 
64.7 
65.3 
66.0 
66.6 
67.2 
67.9 
68.5 
69.1 
69.8 



Dep. 



Lat. 



08.5 
94.3 
95.1 
96.8 
96.6 
97.4 
98.2 

vD.V 

99.7 
100.6 



101.8 
102.0 
102.8 
103.6 
104.4 
106.1 
106.9 
106.7 
107.4 
108.2 



109.0 
109.8 
110.5 
111.3 
112.1 
112.9 
113.6 
114.4 
115.2 
115.9 



116.7 
117.5 
118.3 
119.0 
119.8 
120.6 
121.4 
122.1 
122.9 
128.7 



124.4 
125.2 
126.0 
126.8 
127.5 
128.8 
129.1 
129.9 
130.6 
131.4 



182.2 
133.0 
133.7 
134.5 
135.3 
136.0 
136.6 
137.6 
138.4 
139.1 



Di8t 



Dep. 



Lat 



147.6 
148.4 
149.2 

194160.0 
150.7 
151.5 
152.8 
153.1 
153.8 

200154.6 



221 



230 



180.9 
140.7 
141.5 
142.2 
143.0 
143.8 
144.5 
146.3 
146.1 
146.9 



Dist 



178.6 
179.8 
180.1 
180.9 
181.7 
182.4 
188.2 
184.0 
184.7 
185.5 



114.8 
115.5 
116.1 
116.7 
117.4 
118.0 
118.6 
119.3 
119.9 
120.5 



121.2 
121.8 
122.4 
123.1 
123.7 
124.3 
125.0 
125.6 
126.2 
126.9 



127.5 
128.1 
.9|l28.8 
129.4 
180.0 
130,7 

m.3 

1)2,0 
132,6 
133,2 



.1133.9 
.9134,5 
.6135,1 



.4135.8 274 



136.4 
137.0 
137.7 
138.3 
138.9 
139.6 



140.2 
140.8 
141.6 
142.1 
142.7 
148.4 
144.01 
,21144.6 
146.8 
145.9 



146.5 
147.2 
147.8 
148.4 
149.1 
149 7 
160.3 
151.0 
161.6 
152.8 



Dep. 



Lat 



186. 

187.1 

187. 

188. 

189. 

190 .S 

190.9 

191.7 

192.5 

193.2 



256197. 
257198. 
258199. 



259 
260 



200. 
201. 



266 205 

267 206 
268207 



269 
270 



207.9 170.< 
208.7 171.; 



291 



299 
300 



Diet 



153.1 
8164. 
6154. 
4155, 



271209.5 
272210.3 
278 211 .0 
211.8 



276 218.6 

276 213. S 

277 214.1 

278 214.9 

279 215.7 

280 216.4 



165.4 
166.] 
166.1 
167. 5| 
.8ll68.ll 
.6(168.^ 
169.^ 
170.( 



289223 
290 



217*2 
218.0 
218.8 
219.5 
220.8 
221.1 
221.8 
222.6 
.4 
224.2 



292 225 



296 228 



184.6 
185.2 
185.9 
186.5 
187.1 
187.8 
188.4 
298(230.4,189.0 
189.7 
190.3 



224.9 
.7 
226.6 
227.3 
.0 
228.8 
229.6 



231.1 
231.9 



Dep. 



178.3 

178.9 
179.5 
180.2 
180.8 
181.4 
182.1 
182.7 
183.3 
184.0 






For 4 i Points. 
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TABLE L 15 




Difference of Latitude and Departnre for 3f Points. 




EMst. 


LAt. 


Dep. 


Dist. 


Lat 


Dep. 


Dist 


lAt 


Dep. 


Dist. 


Lat. 


Dep. 


Dist 


Lat 


Dep. 




1 


00.7 


00.7 


61 


45.2 


41.0 


121 


89.6 


81.3 


181 


134.1 


121.6 


241 


178.6 


161. « 




2 


01.5 


01.3 


62 


45.9 


41.6 


122 


90.4 


81.9 


182 


134.8 


122.2 


242 


179.3 


162.5 




S 


02.2 


02.0 


63 


46.7 


42.3 


123 


91 «1 


82.6 


183 


135 .b 


122.9 


243 


180.0 


163.9 




4 


03.0 


02.7 


64 


47.4 


43.0 


124 


91.9 


83.3 


184 


136.3 


123.6 


244 


180.8 


163.9 




6 


03.7 


03.4 


65 


48.2 


43.6 


125 


92.6 


83.9 


186 


137.1 


124.2 


245 


181.5 


164.d 




6 


04.4 


04.0 


66 


48.9 


44.3 


126 


93.4 


84.6 


186 


137.8 


124.9 


246 


182.3 


165.2^ 




7 


06.2 


04.7 


67 


49.6 


45.0 


127 


94.1 


86.3 


187 


138.6 


125.6 


247 


183.0 


165.9 




8 


05.9 


05.4 


68 


50.4 


45.7 


128 


94.8 


86.0 


188 


189.8 


126.2 


248 


183.8 


166.5 




9 


06.7 


06.0 


69 


51.1 


46.3 


129 


95.6 


86.6 


189 


140-0 


126.9 


249 


184.5 


167.2 




10 


07.4 


06.7 


70 


61.9 


47.0 


130 


96.3 


87.3 


190 


140.8 


127.6 


250 


185.2 


167. fl 




11 


08.2 


07.4 


71 


52.6 


47.7 


131 


97.1 


88.0 


191 


141.5 


128.3 


251 


186.0 


168.6 




12 


08.9 


08.1 


72 


63.3 


48.3 


132 


97.8 


88.6 


192 


142.3 


128.9 


252 


186.7 


169.2 




IS 


09.6 


08.7 


73 


54.1 


49.0 


133 


98.6 


89.3 


193 


143.0 


129.6 


253 


187.5 


169.fl 




14 


10.4 


09.4 


74 


54.8 


49.7 


134 


99.3 


90.0 


194 


143.7 


130.3 


254 


188.2 


170.a 




15 


11.1 


10.1 


76 


65.6 


60.4 


135 


100.0 


90.7 


196 


144.5 


130.9 


255 


188.9 


171.2^ 




16 


11.9 


10.7 


76 


56.3 


51.0 


136 


100.8 


91.3 


196 


145.2 


131.6 


256 


189.7 


171 .d 




17 


12.6 


11.4 


77 


67.0 


51.7 


137 


101.5 


92.0 


197 


146.0 


132.3 


267 


190.4 


172. d 




18 


13.3 


12.1 


78 


67.8 


52.4 


138 


102.2^ 


92.7 


198 


146.7 


133.0 


258 


191.2 


173. d 




19 


14.1 


12.8 


79 


68.5 


53.0 


139 


103.0 


93.3 


199 


147.4 


133.6 


259 


191.9 


173. d 




20 


14.8 


13.4 


80 


69.3 


63.7 


140 


103.7 


94.0 


200 


148.2 


134.3 


260 


192.6 


174.d 
175. d 




21 


16.6 


14.1 


81 


60.0 


64.4 


141 


104.5 


94.7 


201 


148.9 


135.0 


261 


193.4 




22 


16.3 


14.8 


82 


60.8 


55.1 


142 


106.2 


96.4 


202 


149.7 


135.6 


262 


194.1 


175. d 




23 


17.0 


15.4 


83 


61.5 


55.7 


143 


106.0 


96.0 


203 


150.4 


136.3 


263 


194.9 


176. d 




24 


17.8 


16.1 


84 


62.2 


66.4 


144 


106.7 


96.7 


204 


151 .1 


137.0 


264 


195.6 


177. d 




25 


18.6 


16.8 


86 


63 lO 


57.1 


145 


107.4 


97.4 


205 


151.9 


137.7 


265 


196.3 


178.0 




26 


19.3 


17.6 


86 


63.7 


67.7 


146 


108.2 


98.0 


206 


162.6 


138.3 


266 


197.1 


178.6 




27 


20.0 


18.1 


87 


64.6 


68.4 


147 


108.9 


98.7 


207 


153.4 


139.0 


267 


197.8 


179.3 




28 


20.7 


18.8 


88 


65.2 


59.1 


148 


109.7 


99.4 


208 


154.1 


139.7 


268 


198.6 


1:80.0 




29 


21.5 


10.6 


89 


66.9 


59.8 


149 


110.4 


100.1 


209 


164.9 


140.3 


269 


199.3 


1,80.6 




SO 


22.2 


20.1 


90 


66.7 


60.4 


150 
151 


111.1 


100.7 


210 
211 


155.6 


141.0 


270 
271 


200.1 


iai.3 




ai 


23.0 


20.8 


91 


67.4 


61.1 


111.9 


101.4 


156.3 


141.7 


200.8 


182.0 




32 


23.7 


21.6 


92 


68.2 


61.8 


152 


112.6 


102.1 


212 


157.1 


142.4 


272 


201.5 


182.7 




33 


24.4 


22.2 


93 


68*9 


62.4 


153 


113.4 


102.7 


213 


167.8 


143.0 


273 


202.3 


183.3 




34 


25.2 


22.8 


94 


69.6 


63.1 


154 


114.1 


103.4 


214 


158.6 


143.7 


274 


203.0 


184.0 




35 


26.9 


23.6 


95 


70.4 


63.8 


155 


114;8 


104.1 


215 


159.3 


144.4 


275 


203.8 


184.7 




36 


26.7 


24.2 


96 


71.1 


64.5 


156 


115.6 


104.8 


216 


160.0 


146.0 


276 


204.5 


185.3 




37 


27.4 


24.8 


97 


71.9 


66.1 


157 


116.3 


105.4 


217 


160.8 


146.7 


277 


205.2 


186.0 




38 


28.2 


25.6 


98 


72.6 


66.8 


158 


117.1 


106.1 


218 


161.5 


146.4 


278 


206.0 


186.7 




39 


28.9 


26.2 


99 


73.3 


66.5 


159 


117.8 


106.8 


219 


162.3 


147.1 


279 


206.7 


187.41 




40 


29.6 


26.9 


100 


74.1 


67.2 


160 
161 


118.6 


107.4 


220 


163.0 


147.7 


280 


207.6 


188.0 
188.7 




41 


30.4 


27.5 


101 


74.8 


67.8 


119.3 


108.1 


221 


163.7 


148.4 


281 


208.2 




42 


31.1 


28.2 


102 


76.6 


68.6 


162 


120.0 


108.8 


222 


164.5 


149.1 


282 


208.9 


189.4 




43 


31.9 


28.9 


103 


76.3 


69.2 


163 


120.8 


109.5 


223 


166.2 


149.7 


283 


209.7 


190.0 




44 


32.6 


29.6 


104 


77.1 


69.8 


164 


121.5 


110.1 


224 


166.0 


150.4 


284 


210.4 


190.7 




45 


3a.3 


30.2 


106 


77.8 


70.5 


165 


122.3 


110.8 


225 


166.7 


151.1 


285 


211.2 


191.4 




46 


34.1 


30.9 


106 


78.6 


71.2 


166 


123.0 


111.5 


226 


167.4 


151.8 


286 


211.9 


192.1 




47 


34.8 


31.6 


107 


79.3 


71.8 


167 


123.7 


112.1 


227 


168.2 


152.4 


287 


212.6 


192.7 




48 


36.6 


32.2 


108 


80.0 


72.6 


168 


124.5 


112.8 


228 


168.9 


153.1 


288 


213.4 


193.4 




49 


36.3 


32.9 


109 


80.8 


73.2 


169 


125.2 


113.5 


229 


169.7 


153.8 


289 


214.1 


194.1 




60 
51 


37.0 


33.6 


110 
HI 


81.6 


73.9 


170 
171 


126.0 


114.2 


230 


170.4 


154.5 


290 
291 


214.9 


194.7 




37.8 


34.2 


82.2 


74.5 


126.7 


114.8 


231 


171.2 


155.1 


215.6 


195.4 




62 


38.5 


34.9 


112 


83.0 


75.2 


172 


127.4 


116.5 


232 


171.9 


155.8 


292 


216.4 


196.1 




63 


39.3 


36.6 


113 


63.7 


76.9 


173 


128.2 


116.2 


233 


172.6 


156.5 


293 


217.1 


196.8 




54 


40.0 


36.3 


114 


84.6 


76.5 


174 


128.9 


116.8 


234 


173.4 


167.1 


294 


217.8 


197.4 




65 


40.7 


36.0 


116 


86.2 


77.2 


175 


129.7 


117.5 


235 


174.1 


167.8 


295 


218.6 


198.1 




56 


41.5 


37.6 


116 


86.9 


77.9 


176 


130.4 


118.2 


236 


174.9 


168.6 


296 


219.8 


198.8 




57 


42*2 


38.3 


117 


86.7 


78.6 


177 


131.1 


118.9 


237 


176.6 


159.1 


297 


220.1 


199.4 




68 


43.0 


38.9 


118 


87.4 


79.2 


178 


131.9 


119.6 


238 


176.3 


159.8 


298 


220.8 


200.1 




59 


43.7 


39.6 


110 


88.2 


79.9 


179 


132.6 


120.2 


239 


177.1 


160.5 


299 


221.5 


200.8 




60 


44.6 


40.3 


120 


88.9 


80.6 


180 
Diflt. 


133.4 


120.9 


240 


177.8 


161.2 


300 


222.3 


201.5 




Diflt 


Dep. 


Lat. 


Dist 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat 


Dist 


Dep. 


Lat 








For 4^ Points. 
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TABLE 1. 1 


Difierenoe of LatHiide aad Departure for 4 Pointii. 1 


Dist 


Lat 


Dep. 


Dist 


Ut 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.7 


00.7 


61 


48.1 


48.1 


121 


86.6 


85.6 


181 


128.0' 


128.0 


241 


170.4 


170.4 


2 


01.4 


01.4 


62 


48.8 


48*8 


122 


86.8 


86.3 


182 


128.7 


128.7 


242 


171.1 


171.1 


8 


02.1 


02.1 


63 


44.6 


44.6 


123 


87.0 


87.0 


188 


129.4 


129.4 


248 


171.8 


171.8 


4 


02.8 


02.8 


64 


46.8 


46.3 


124 


87.7 


87.7 


184 


180.1 


180.1 


244 


172.6 


172.5 


6 


08.6 


08.6 


66 


46.0 


46.0 


125 


88.4 


88.4 


185 


130.8 


130.8 


245 


173.2 


173.2 


6 


04.2 


04.2 


66 


46.7 


46.7 


126 


89.1 


89.1 


186 


181.6 


181.5 


246 


178.9 


178.9 


7 


04.9 


04,9 


67 


47.4 


47.4 


127 


89.8 


89.8 


187 


182.2 


182.2 


247 


174.7 


174.7 


8 


06.7 


06.7 


68 


48.1 


48.1 


128 


90.5 


90.5 


188 


182.9 


132.9 


248 


175.4 


175.4 


9 


06.4 


06.4 


69 


48.8 


48.8 


129 


91.2 


91.2 


189 


183.6 


188.6 


249 


176.1 


176.1 


10 
11 


07.1 


07.1 


70 


49.5 


49.5 


180 


91.9 


91.9 


190 


184.8 


184.8 


260 


176.8 


176.8 


07.8 


07.8 


71 


50.2 


60.2 


131 


92.6 


92.6 


191 


135.1 


186.1 


251 


177.6 


177.5 


12 


08.6 


06.6 


72 


60.9 


50.9 


182 


93.8 


98.8 


192 


186.8 


186.8 


262 


178.8 


178.2 


18 


09.2 


09.2 


78 


51.6 


61.6 


188 


94.0 


94.0 


198 


136.6 


186.6 


253 


178.9|l78.9t| 


14 


09.9 


09.9 


74 


62.8 


62.8 


184 


94.8 


04.8 


104 


187.2 


187.2 


254 


179.6 


179.6 


15 


10.6 


10.6 


76 


58.0 


68.0 


186 


95.6 


06.6 


195 


187.9 


187.9 


266 


180.3 


180.8 


16 


11.8 


11.8 


76 


68.7 


68.7 


186 


96.2 


96.2 


196 


138,6 


138.6 


266 


181.0 


181.0 


ir 


12.0 


12.0 


77 


64.4 


54.4 


187 


96.9 


96.9 


197 


189.3 


139.3 


257 


181.7 


181.7 


18 


12.7 


12.7 


78 


66.2 


56.2 


138 


97.6 


97.6 


198 


140.0 


140.0 


258 


182.4 


182.4 


19 


18.4 


18.4 


79 


66.9 


65.9 


189 


08.8 


98.3 


199 


140.7 


140.7 


269 


188.1 


183.1 


20 


14.1 


14.1 


80 


66.6 


66.6 


140 


99.0 


99.0 


200 


141.4 


141.4 


260 


188.8 


183.8 


21 


14.8 


14.8 


81 


67.3 


67.8 


141 


99.7 


99.7 


201 


142.1 


142.1 


261 


184.6 


184.6 


22 


16.6 


16.6 


82 


68.0 


68.0 


142 


100.4 


100.4 


202 


142.8 


142.8 


262 


185.8 


185.8 


28 


16.3 


16.3 


88 


58.7 68.7| 


143 


101.1 


101.1 


208 


148.6 


148.5 


263 


186.0 


186.0 


24 


17.0 


17.0 


84 


69.4 


59.4 


144 


101.8 


101.8 


204 


144.2 


144.2 


264 


186.7 


186.7 


26 


17.7 


17.7 


85 


60.1 


60.1 


146 


102.5 


102.6 


206 


145.0 


146.0 


266 


187.4 


187.4 


26 


18.4 


18.4 


86 


60.8 


60.8 


146 


108.2 


108.2 


206 


146.7 


145.7 


266 


188.1 


188.1 


27 


19.1 


19.1 


87 


61.6 


61.6 


147 


108.9 


108.9 


207 


146.4 


146.4 


267 


188.8 


188.8 


28 


19.8 


19.8 


88 


62.2 


62,2 


148 


104.7 


104.7 


208 


147.1 


147.1 


266 


189.5 


189.5 


29 


20.6 


20.6 


89 


62.9 


62.9 


149 


105.4 


106.4 


200 


147.8 


147.8 


269 


190.2 


190.» 


80 


21.2 


21.2 


90 


68.6 


68.6 


160 


106.1 


106.1 


210 


148.6 


148.5 


270 


190.9 


190.9 


81 


21.9 


21.9 


91 


64.8 


64.8 


151 


106.8 


106.8 


211 


149.2 


149.2 


271 


191.6 


191.6 


82 


22.6 


22.6 


92 


65.1 


65.1 


162 


107.5 


107.5 


212 


149.9 


149.9 


272 


192.3 


192.3 


83 


28.3 


23.3 


98 


65.8 


65.8 


158 


108.2 


108.2 


213 


160.6 


160.6 


273 


193.0 


193.0 


84 


24.0 


24.0 


94 


66.5 


66.5 


164 


108.9 


108.9 


214 


161.8 


151.8 


274 


193.7 


193.7 


86 


24.7 


24.7 


96 


67.2 


67.2 


156 


109.6 


109.6 


216 


162.0 


162.0 


276 


194.6 


194.6 


86 


26.6 


25.6 


96 


67.9 


67.9 


156 


110.8 


110.8 


216 


162.7 


162.7 


276 


196.2 


195.2 


37 


26.2 


26.2 


97 


68.6 


68.6 


167 


111.0 


111.0 


217 


168.4 


158.4 


277 


195.9 


195.9 


38 


26.9 


26.9 


98 


69.3 


69.3 


168 


111.7 


111.7 


218 


154.1 


154.1 


278 


196.6 


196.6 


39 


27.6 


27.6 


99 


70.0 


70.0 


159 


112.4 


112.4 


219 


154.9 


154.9 


279 


197.8 


197.3 


40 
41 


28.3 


28.3 


100 


70.7 


70.7 


160 


118.1 


118.1 


220 


165.6 


166.6 


280 


198.0 


198.0 


29.0 


29.0 


101 


71.4 


71.4 


161 


118.8 


118.8 


221 


156.8 


166.3 


281 


198.7 


198.7 


42 


29.7 


29.7 


102 


72.1 


72.1 


162 


114.6 


114.6 


222 


157.0 


167.0 


282 


199.4 


199.4 


43 


30.4 


80.4 


108 


72.8 


72.8 


168 


116.8 


116.3 


228 


157.7 


167.7 


288 


200.1 


200.1 


44 


81.1 


31.1 


104 


73.6 


78.6 


164 


116.0 


116.0 


224 


158.4 


158.4 


284 


200.8 


200.8 


46 


81.8 


81.8 


106 


74.2 


74.2 


166 


116.7 


116.7 


225 


159.1 


169.1 


286 


201.5 


201.5 


46 


32.6 


82.6 


106 


75.0 


76.0 


166 


117.4 


117.4 


226 


159.8 


169.8 


286 


202.2 


202.2 


47 


83.2 


83.2 


107 


76.7 


75.7 


167 


118.1 


118.1 


227 


160.6 


160.6 


287 


202.0 


202.9 


48 


33.9 


83.9 


108 


76.4 


76.4 


168 


118.8 


118.8 


228 


161.2 


161.2 


288 


203.6 


208.6 


49 


84.6 


34.6 


109 


77.1 


77.1 


169 


119.6 


119.6 


229 


161.9 


161.9 


289 


204.8 


204.3 


60 


36.4 


85.4 


110 


77.8 


77.8 


170 
171 


120.2 


120.2 


230 


162.6 


162.6 


290 


205.1 


206.1 


61 


36.1 


86.1 


111 


78.6 


78.6 


120.9 


120.9 


281 


163.8 


168.8 


291 


206.8 


206.8 


62 


36.8 


36.8 


112 


79.2 


79.2 


172 


121.6 


121.6 


232 


164.0 


164.0 


292 


206.6 


206.5 


63 


37.6 


37.6 


118 


79.9 


79.9 


178 


122.8 


122.8 


288 


164.8 


164.8 


293 


207.2 


207.2 


64 


38.2 


88.2 


114 


80.6 


80.6 


174 


123.0 


123.0 


234 


166.5 


166.6 


294 


207.0 


207.9 


66 


88.9 


38.9 


116 


81.8 


81.8 


176 


128.7 


128.7 


285 


166.2 


166.2 


296 


208.6 


208.6 


66 


89.6 


89.6 


116 


82.0 


82.0 


176 


124.4 


124.4 


286 


166.9 


166.9 


296 


200.8 


809.3 


67 


40.3 


40.3 


117 


82.7 


82.7 


177 


126.2 


125.2 


287 


167.6 


167.6 


297 


210.0 


210.0 


68 


41.0 


41.0 


118 


83.4 


88.4 


178 


126.9 


126.9 


288 


168.3 


168.8 


298 


210.7 


210.7 


69 


41.7 


41.7 


119 


84.1 


84.1 


179 


126.6 


126.6 


239 


169.0 


169.0 


299 


211.4 


211.4 


60 


42.4 


42.4 


120 


84.8 


84.8 


180 


127.3 


127.8 


240 


169.7 


160.7 


800 


212.1 


212.1 


Dist 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat. 








For 4 Points. | 
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TABLE II. 17 
Di£fereiic6 of Latitude and Departure for 1 Degree. 




Diat. 


T.at 


Dep. 


Dist 


Lat. 


Dep. 


Dist 

121 
122 
123 
124 
126 
126 
127 
128 
120 
130 


Lat 


Dep. 


DUt 


Lat 


Dep. 


Dist 

241 
242 
243 
244 
245 
246 
247 
248 
249 
260 


Lat 


Dep. 




1 
2 
8 
4 
6 
6 
7 
8 
9 
10 


01.0 
02.0 
03.0 
04.0 
06.0 
06.0 
07.0 
08.0 
09.0 
10.0 


00.0 
00.0 
00.1 
00.1 
00.1 
00.1 
00.1 
00.1 
00.2 
00.2 


61 
62 
63 
64 
66 
66 
67 
68 
69 
70 

71 
72 
73 

74 
76 
76 

77 
78 
79 
80 

81 
82 
83 
84 
86 
86 
87 
88 
89 
90 


61.0 
62.0 
63.0 
64.0 
66.0 
66.0 
67.0 
68.0 
69.0 
70.0 


01.1 
01.1 
01.1 
01.1 
01.1 
01.2 
01.2 
01.2 
01.2 
01. 2 


121.0 
122.0 
123.0 
124.0 
126.0 
126.0 
127.0 
128.0 
129.0 
130.0 


02.1 
02.1 
02.1 
02.2 
02.2 
02.2 
02.2 
02.2 
02.2 
02.3 


181 
182 

183 
184 
185 
186 

187 
188 
189 
190 

191 
192 
193 
194 
196 
196 
197 
198 
199 
200 


181.0 
182.0 
183.0 
184.0 
185.0 
186.0 
187.0 
188.0 
189.0 
190.0 


03.2 
03.2 
03.2 
03.2 
03.2 
03.2 
03.3 
03.3 
03.3 
03.3 


241.0 
242.0 
243.0 
244.0 
245.0 
246.0 
247.0 
248.0 
249.0 
250.0 


04.2 
04.2 
04.2 
04.3 
04.3 
Q4.i 
04.3 
04.3 
04.3 
04.4 




11 
12 
13 
14 
16 
16 
17 
18 
19 
20 


11.0 
12.0 
13.0 
14.0 
16.0 
16.0 
17.0 
18.0 
19.0 
20.0 


00.2 
00.2 
00.2 
00.2 
00.3 
00.3 
00.3 
00.3 
00.3 
00.3 


71.0 
72.0 
73.0 
74.0 
75.0 
76.0 
77.0 
78 <0 
79.0 
80.0 


01.2 
01.3 
01.3 
01.3 
01.3 
01.3 
01.3 
01.4 
01.4 
01.4 


131 
132 
133 
134 
136 
136 
137 
138 
139 
140 


131.0 
132.0 
133.0 
134.0 
136.0 
136.0 
137.0 
138.0 
139.0 
140.0 


02.3 
02.3 
02.3 
02.3 
02.4 
02.4 
02.4 
02.4 
02.4 
02.4 


191.0 
192.0 
193.0 
194.0 
195.0 
196.0 
197.0 
198.0 
199.0 
200.0 


03.3 
03.4 
03.4 
03.4 
03.4 
03.4 
03.4 
03.6 
03.6 
03.5 


251 
252 
253 
254 
255 
256 
257 
258 
259 
260 


251.0 
252.0 
253.0 
254.0 
255.0 
256.0 
267.0 
258.0 
269.0 
260.0 


04.4 
04.4 
04.4 
04.4 
04.4 
04.6 
04.6 
04.6 
04.6 
04.6 




21 
22 
23 
24 
26 
26 
27 
28 
29 
30 

31 
32 
33 
34 
36 
36 
37 
38 
39 
40 

41 
42 
43 
44 
46 
46 
47 
48 

49 
60 


21.0 
22.0 
23.0 
24.0 
26.0 
26.0 
27.0 
28.0 
29.0 
30.0 


00.4 
00.4 
00.4 

oa.4 

00.4 
00.6 
00.6 
00.6 
00.6 
00.6 


81.0 
82.0 
83.0 
84.0 
86.0 
86.0 
87.0 
88.0 
89.0 
90.0 


01.4 
01.4 
01.4 
01.6 
01.6 
01.6 
01.6 
01.6 
01.6 
01.6 


141 
142 
143 
144 
146 
146 
147 
148 
149 
160 


141.0 
142.0 
143.0 
144.0 
146.0 
146.0 
147.0 
148.0 
149.0 
150.0 


02.6 
02.5 
02.6 
02.6 
02.5 
02.5 
02.6 
02.6 
02.6 
02.6 


201 
202 
203 
204 
206 
206 
207 
206 
209 
210 

211 
212 
213 
214 
216 
216 
217 
218 
219 
220 

221 
222 
223 
224 
226 
226 
227 
228 
229 
230 


201.0 
202.0 
203.0 
204.0 
205.0 
206.0 
207.0 
208.0 
209.0 
210.0 


03.5 
03.6 
03.5 
03.6 
03.6 
03.6 
03.6 
03.6 
03.7 
03.7 


261 
262 
263 
264 
265 
266 
267 
268 
269 
270 


261.0 
262.0 
263.0 
264.0 
265.0 
266.0 
267.0 
268.0 
269.0 
270.0 


04.5 
04.6 
04.6 
04.6 
04.6 
04.6 
04.7 
04.7 
04.7 
04.7 




31.0 
32.0 
33.0 
34.0 
36.0 
36.0 
37.0 
38.0 
39.0 
40.0 


00.6 
00.6 
00.6 
00.6 
00.6 
00.6 
00.6 
00.7 
00.7 
00.7 


.91 
.92 
93 
94 
96 
96 
97 
98 
99 
100 


91.0 
92.0 
93.0 
94.0 
96.0 
96.0 
97.0 
98.0 
99.0 
100.0 


01.6 
01.6 
01.6 
01.6 
01.7 
01.7 
01.7 
01.7 
01.7 
01.7 


161 
162 
163 
154 
166 
166 
167 
168 
169 
160 


161.0 
162.0 
153.0 
164.0 
165.0 
166.0 
157.0 
168.0 
169.0 
160.0 


02.6 
02.7 
02.7 
02.7 
02.7 
02.7 
02.7 
02.8 
02.8 
02.8 


211.0 
212.0 
213.0 
214.0 
215.0 
216.0 
217.0 
218.0 
219.0 
220.0 


03.7 
03.7 
03.7 
03.7 
08.8 
03.8 
03.8 
03.8 
03.8 
03.8 


271 
272 
273 
274 
275 
276 
277 
278 
279 
280 


271.0 
272.0 
273.0 
274.0 
275.0 
276.0 
277.0 
278.0 
279.0 
280.0 


04.7 
04.7 
04.8 
04.8 
04.8 
04.8 
04.8 
04.9 
04.9 
04.9 




41.0 
42.0 
43,0 
44.0 
46.0 
46.0 
47,0 
48.0 
49.0 
60.0 


00.7 
00.7 
00.8 
00;8 
00.8 
00.8 
00.8 
00.8 
00.9 
00.9 


101 
102 
103 
104 
106 
106 
107 
108 
109 
110 

111 
112 
113 
114 
116 
116 
117 
118 
119 
120 

Diftt 


101.0 
102.0 
103.0 
104.0 
105.0 
106.0 
107.0 
108.0 
109.0 
110.0 


01.8 
01.8 
01.8 
01.8 
01.8 
01.8 
01.9 
01.9 
01.9 
01.9 


161 
162 
163 
.164 
166 
166 
167 
168 
169 
170 


161.0 
162.0 
163.0 
164.0 
165.0 
166.0 
167.0 
168.0 
169.0 
170.0 


02.8 
02.8 
02.8 
02.9 
02.9 
02.9 
02.9 
02.9 
02.9 
03.0 


221.0 
222.0 
223.0 
224.0 
225.0 
226.0 
227.0 
228.0 
229.0 
230.0 


03.9 
03.9 
03.9 
03.9 
03.9 
03.9 
04.0 
04.0 
04.0 
04.0 


281 

282 
283 
284 
285 
286 
287 
288 
289 
290 


281.0 
282.0 
283.0 
284.0 
285.0 
286.0 
287.0 
288.0 
289.0 
290.0 


04.9 
04.0 
04.9 
06.0 
06.0 
06.0 
06.0 
06.0 
06.0 
06.1 




61 
62 
63 
64 
66 
66 
67 
68 
69 
60 


61.0 
62.0 
63.0 
64.0 
66.0 
66.0 
67.0 
68.0 
69.0 
60.0 


00.9 
00.9 
00.9 
00.9 
01.0 
01.0 
01.0 
01.0 
01.0 
01.0 


111.0 
112.0 
113.0 
114.0 
116.0 
116.0 
117.0 
118.0 
119.0 
120.0 


01.9 
02.0 
02.0 
02.0 
02.0 
02.0 
02.0 
02.1 
02.1 
02.1 


171 
172 
173 
174 
176 
176 
177 
178 
179 
180 


171.0 
172.0 
173.0 
174.0 
176.0 
176.0 
177.0 
178.0 
179.0 
180.0 


03.0 
03.0 
03.0 
03.0 
03.1 
03.1 
03.1 
03.1 
03.1 
03.1 


231 
232 
233 
234 
235 
236 
237 
238 
239 
240 


231.0 
232.0 
233.0 
234.0 
235.0 
236.0 
237.0 
238.0 
239.0 
240.0 


04.0 
04.0 
04.1 
04.1 
04.1 
04.1 
04.1 
04.2 
04.2 
04.2 


291 
292 
293 
294 
296 
296 
297 
298 
299 
300 

Dist 


291.0 
292.0 
293.0 
204.0 
296.0 
296.0 
297.0 
298.0 
299.0 
300.0 


05.1 
05.1 
05.1 
06.1 
05.1 
06.2 
06.2 
06.2 
06.2 
06.2 




Di8t 


Dep. 


Lat. 


Dep. 


LaL 


Dist 


Dep. 


Lat 


Dtet 


Dep. 


Lat 


Dep. 


Lat. 




C For 89 Degrees. 
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.TABLE XL 


• 




Difference of 


Latitude and Depart 


ore for 2 Degrees. 




Di«t. 
1 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 




01.0 


00.0 


61 


61.0 


02.1 


120.9 


04.2 


181 


180.9 


06.3 


241 


240.9 


08.4 




2 


02.0 


00.1 


62 


62.0 


02.2 


122 


121.9 


04.3 


182 


181.9 


06.4 


242 


241.9 


08.4 




3 


03.0 


00.1 


63 


63.0 


02.2 


123 


122.9 


04.3 


183 


182.9 


06.4 


243 


242.9 


08.5 




4 


04.0 


00.1 


64 


64.0 


02.2 


124 


123.9 


04.3 


184 


183.9 


06.4 


244 


243.9 


08.5 




5 


06.0 


00.2 


66 


66.0 


02.3 


126 


124.9 


04.4 


186 


184.9 


06.6 


246 


244.9 


08.^ 




6 


06.0 


00.2 


66 


66.0 


02.3 


126 


126.9 


04.4 


186 


186.9 


06.6 


246 


245.8 


08.6|| 


7 


07.0 


00.2 


67 


67.0 


02.3 


127 


126.9 


04.4 


187 


186.9 


06.5 


247 


246.8 


08.e|| 


8 


08.0 


00.3 


68 


68.0 


02.4 


128 


127.9 


04.5 


188 


187.9 


06.6 


248 


247.8 


08.7 




9 


09.0 


00.3 


60 


69.0 


02.4 


129 


128.9 


04.5 


189 


188.9 


06.6 


240 


248.8 


08.711 


10 


10.0 


00.3 


70 
71 


70.0 


02.4 


130 


129.9 


04.5 


190 


189.9 


06.6 


260 


249.8 


08.7 




11 


11.0 


00.4 


71.0 


02.5 


131 


130.9 


04.6 


191 


190.9 


06.7 


261 


260.8 


06. { 


12 


12.0 


00.4 


72 


72.0 


02.5 


132 


131.9 


04.6 


192 


191.9 


06.7 


262 


261.8 


08.{ 


IS 


13.0 


00.5 


73 


73.0 


02.5 


133 


132.9 


04.6 


193 


192.9 


06.7 


263 


252.8 


06.( 


14 


14.0 


00.5 


74 


74.0 


02.6 


134 


133.9 


04.7 


104 


193.9 


06.8 


264 


253.8 


08.! 


15 


16.0 


00.5 


76 


76.0 


02.6 


136 


134.9 


04.7 


195 


194.9 


06.8 


256 


254.8 


06.d 


16 


16.0 


00.6 


76 


76.0 


02.7 


136 


136.9 


04.7 


196 


195.9 


06.8 


266 


255.8 


06.9 


17 


17.0 


00.6 


77 


77.0 


02.7 


137 


136.9 


04.8 


107 


196.9 


06.9 


267 


266.8 


09.d 
09.0| 


18 


18.0 


00.6 


78 


78.0 


02.7 


138 


137.9 


04.8 


198 


197.9 


06.9 


268 


267.8 


19 


19.0 


00.7 


79 


79.0 


02.8 


139 


138.9 


04.9 


199 


198.9 


06.9 


269 


268.8 


09.^ 




20 


20.0 


00.7 


80 


80.0 


02.8 


140 


139.9 


04.9 


200 


190.9 


07.0 


260 


259.8 


09.1 




21 


21.0 


00.7 


81 


81.0 


02.8 


141 


140*9 


04.9 


201 


200.9 


07.0 


261 


260.8 


09.1 




22 


22.0 


00.8 


82 


81.9 


02.9 


142 


141.9 


05.0 


202 


201.9 


07.0 


262 


261.8 


09.1 




2S 


23.0 


00.8 


83 


82.9 


02.9 


143 


142.9 


06.0 


203 


202.9 


07.1 


263 


262.8 


09.911 


24 


24.0 


00.8 


84 


88.9 


02.9 


144 


143.9 


06.0 


204 


203.9 


07.1 


264 


263.8 


09.2 




26 


26.0 


00.9 


86 


84.9 


03.0 


146 


144.9 


06.1 


206 


204.9 


07.2 


266 


264.8 


09.S 




26 


26.0 


00.9 


86 


85.9 


03.0 


146 


146.9 


06.1 


206 


205.9 


07.2 


266 


265.8 


09.3 




27 


27.0 


00.9 


87 


86.9 


03.0 


147 


146.9 


05.1 


207 


206.9 


07.2 


267 


266.8 


09.3 




28 


28.0 


01.0 


88 


87.9 


03.1 


148 


147.9 


06.2 


208 


207.9 


07.3 


268 


267.8 


09.41 


29 


29.0 


01.0 


89 


88.9 


03.1 


149 


148.9 


06.2 


209 


208.9 


07.3 


260 


268.8 


09.4 




SO 


30.0 


01.0 


90 


89.9 


03.1 


160 
151 


149.9 


05.2 


210 
211 


209.9 


07.3 


270 


269.8 


09.4 




SI 


81.0 


01.1 


91 


90.9 


03.2 


160.9 


05.3 


210.9 


07.4 


271 


270.8 


09.6 




S2 


32.0 


01.1 


92 


91.9 


03.2 


152 


151.9 


05.3 


212 


211.9 


07.4 


272 


271.8 


09.6 




S8 


33.0 


01.2 


93 


92.9 


03.2 


158 


162.9 


05.3 


213 


212.9 


07.4 


273 


272.8 


09.6 




S4 


34.0 


01.2 


94 


93.9 


03.3 


154 


153.9 


06.4 


214 


213.9 


07.5 


274 


273.8 


09.< 




86 


35.0 


01.2 


96 


04.9 


03.3 


166 


164.9 


05.4 


216 


214.9 


07.5 


276 


274.8 


09.( 




S6 


36.0 


01.3 


96 


95.9 


03.4 


156 


166.9 


05.4 


216 


216.9 


07.5 


276 


275.8 


09.( 




87 


37.0 


01.3 


97 


96.9 


03.4 


167 


156.9 


06.5 


217 


216.9 


07.6 


277 


276.8 


09.7 




88 


38.0 


01.3 


98 


97.9 


03.4 


168 


157.9 


05.6 


218 


217.9 


07.6 


278 


277.8 


09.7 




39 


39.0 


01.4 


99 


98.9 


03.5 


169 


168.9 


06.6 


219 


218.9 


07.6 


270 


278.8 


09.7 




40 


40.0 


01.4 


100 


99.9 
100.9 


03.5 


160 


169.9 


06.6 


220 


219.9 


07.7 


280 


279.8 


09.C 




41 


41.0 


01.4 


101 


03.5 


161 


160.9 


06.6 


221 


220.9 


07.7 


281 


280.8 


00. C 




42 


42.0 


01.6 


102 


101.9 


03.6 


162 


161.9 


06.7 


222 


221.9 


07.7 


282 


281.8 


09.C 




43 


43.0 


01.5 


103 


102.9 


03.6 


163 


162.9 


06.7 


223 


222,9 


07.8 


283 


282.8 


09.9 




44 


44.0 


01.5 


104 


103.9 


03.6 


164 


163.9 


06.7 


224 


223.9 


07.8 


284 


283.8 


09.9 




46 


46.0 


01.6 


106 


104.9 


03.7 


165 


164.9 


06.8 


226 


224.9 


07;9 


286 


284.8 


09.9 




46 


46.0 


01.6 


106 


105.9 


03.7 


166 


166.9 


05.8 


220 


226.9 


07.9 


286 


285«8 


10.0 




47 


47.0 


01.6 


107 


106.9 


03.7 


167 


166.9 


05.8 


227 


226.9 


07.9 


287 


286.8 


10.0 




48 


48.0 


01.7 


108 


107.9 


03.8 


168 


167.9 


05.9 


228 


227.9 


08.0 


288 


287.8 


10.1 




49 


49.0 


01.7 


109 


108.9 


03.8 


169 


168.9 


06.9 


229 


228.9 


08.0 


280 


288.8 


10.1 




60 


50.0 


01.7 


110 
111 


109.9 


03.8 


170 


169.9 


06.9 


230 


229.9 


08.0 


290 


289.8 


10.1 




51 


61.0 


01.8 


110.9 


03.9 


171 


170.9 


06.0 


231 


230.9 


08.1 


291 


290.8 


10.2 




62 


62.0 


01.8 


112 


111.9 


03.9 


172 


171.9 


06.0 


232 


231.9 


08.1 


292 


201.8 


10.2 




58 


53.0 


01.8 


113 


112.9 


03.9 


173 


172.9 


06.0 


233 


232.9 


08.1 


293 


292.8 


10.2 




64 


64.0 


01.9 


114 


113.9 


04.0 


174 


173.9 


06.1 


234 


233.9 


08.2 


294 


293.8 


10.^ 




66 


66.0 


01.9 


116 


114.9 


04.0 


176 


174.9 


06.1 


236 


234.9 


08.2 


295 


294.8 


10.3 




66 


66.0 


02.0 


116 


115.9 


04.0 


176 


175.9 


06.1 


236 


236.9 


08.2 


296 


295.8 


10.3 




67 


67.0 


02.0 


117 


116.9 


04.1 


177 


176.9 


06.2 


237 


236.9 


08.3 


297 


296.8 


10.4 




68 


58.0 


02.0 


118 


117.9 


04.1 


178 


177.9 


06.2 


238 


237.9 


08.3 


298 


297.8 


10.4 




69 


69.0 


02.1 


119 


118.9 


04.2 


179 


178.9 


06.2 


239 


238.9 


08.3 


299 


298.8 


10.4 




60 


60.0 


02.1 


120 


119.9 


04.2 


180 


179.9 


06.3 


240 


239.9 


08.4 


300 


299.8 


10.6 




Dist 


Dep. 


Lat. 


DUt Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 












For 88 Degrees. 





TABLE IL 

Difference of Latitude and Deputiire for 3 Degrees 



19 



DUt. 



1 
8 

S 
4 
5 

e 

7 

8 

9 

10 



LaL 



11 
18 
18 
14 
16 
16 
17 
18 
19 
80 



81 



88 
84 
86 
86 
87 
88 
89 
30 



81 
88 
88 

84 
36 
86 
37 
88 
39 
40 



01.0 
08.0 
03.0 
04.0 
06.0 
06.0 
07.0 
08.0 
09.0 
10.0 



11.0 
18.0 
13.0 
14.0 
16.0 
16.0 
17.0 
18.0 
19.0 
80.0 



21.0 
82.0 
83.0 
84.0 
86.0 
86.0 
87.0 
88.0 
89.0 
30.0 



41 
48 
43 
44 

46 
46 
47 
48 
49 
60 



61 
68 
63 
64 
66 
66 
67 
68 
69 
60 



31.0 
38.0 
33.0 
34.0 
36.0 
36.0 
36.9 
37.9 
38.9 
39.9 



40.9 
41.9 
48.9 
43.9 
44.9 
46.9 
46.9 
47.9 
48.9 
49.9 



60.9 
61.9 
68.9 
63.9 
64.9 
66.9 
66.9 
67.9 
68.9 
69.9 



Dep. 



Dep. Dist Lat 



00.1 
00.1 
00.3 
00.8 
00.3 
00.3 
00.4 
00.4 
00.6 
00.6 



00.6 
00.6 
00.7 
00.7 
00.8 
00.8 
00.9 
00.9 
01.0 
01.0 



01.1 
01.8 
01.8 
01.3 
01.3 
01.4 
01.4 
01.6 
01.6 
01.6 



01.6 
01.7 
01.7 
01.8 
01.8 
01.9 
01.9 
08.0 
08.0 
08.1 



08.1 
08.8 
08.3 
08.3 
08.4 
02.4 
08.6 
08.6 
08.6 
08.6 



02.7 
02.7 
08.8 
08.8 
02.9 
08.0 
03.0 
03.0 
03,1 
03.1 



60.9 
61.9 
62.9 
63.9 
64.9 
66.9 
66.9 
67.9 
68.9 
69.9 



70.9 
71.9 
72.9 
73.9 
74.9 
76.9 
76.9 
77.9 
78.9 
79.9 



80.9 
81.9 
82.9 
83.9 
84.9 
86.9 
86.9 
87.9 
88.9 
89.9 



Dep. 



03.2 
03.2 
03.3 
03.3 
03.4 
03.6 
03.6 
03.6 
03.6 
03.7 



03.7 
03.8 
03.8 
03.9 
03.9 
04.0 
04.0 
04.1 
04.1 
04.2 



04.2 
04.3 
04.3 
04.4 
04.4 
04.6 
04.6 
04.6 
04.7 
04.7 



90.9 
91.9 
98.9 
93.9 
94.9 
96.9 
96.9 
97.9 

99.9 



100.9 
101.9 
108.9 
103.9 
104.9 
106.9 
106.9 
107.9 
108.9 
109.8 



110.8 
111.8 
112.8 
113.8 
114.8 
116.8 
116.8 
117.8 
118.8 
119.8 



Lat. Di8t| Dep. 



04.8 
04.8 
04.9 
04.9 
06.0 
05.0 
06.1 
06.1 
06.2 
06.2 



06.3 
06.3 
06.4 
06.4 
06.6 
06.6 
06.6 
05.7 
06.7 
06.8 



05.8 
05.9 
06.9 
06.0 
06.0 
06.1 
06.1 
06.2 
06.2 
06.3 



Lat. 



Di8t 



21 



24 
26 
26 
27 
88 
89 
30 



31 
38 
33 
34 
36 
36 
37 
38 
39 
40 



41 
48 
43 

44 
46 



46146 



47 
48 
49 
60 



61 
68 
63 
64 
66 
66 
67 
68 
59 
60 



61 
68 
63 
64 
65 
66 
67 
68 
69 
70 



71 
78 
73 
74 
76 
76 
77 
78 
79 
80 



Dist. 






180 
181 
122 
123 
124 
126 
126 
187 
188 
189 



130 
131 
132 
133 
134 
136 
136 
137 
138 
139 



140 
141 
143 
143 
144 



146 
147 
148 
149 



160 
161 
163 
163 
164 
156 
166 
167 
168 
169 



160 
161 
162 
163 
164 
165 
166 
167 
168 
169 



170 
171 
172 
173 
174 
176 
176 
177 
178 
179 



8 
8 
8 
6 
8 
8 
8 
8 
8 
8 



Dep. 



Dep. 



06.3 
06.4 
06.4 
06.6 
06.6 
06.6 
06.6 
06.7 
06.8 
06.8 



06.9 
06.9 
07.0 
07.0 
07.1 
07.1 
07.2 
07.2 
07.3 
07.3 



07.4 
07.4 
07.6 
07.6 
07.6 
07.6 
07.7 
07.7 
07.8 
07.9 



07.9 
08.0 
08.0 
08.1 
08.1 
08.2 
08.2 
08.3 
08.3 
08.4 



08.4 
08.6 
08.6 
08.6 
08.6 
08.7 
08.7 
08.8 
08.8 
08.9 



08.9 
09.0 
09.1 
09.1 
09.2 
09.2 
09.3 
09.3 
09.4 
09.4 



Lat. 



Dist 



181 
182 
183 
184 
186 
186 
187 
188 
189 
190 



191 
192 
193 
194 
196 
196 
197 
196 
199 
200 



201 
202 
203 
204 
806 
806 
807 
308 
809 
310 



Lat 



180.8 
181.8 
183.7 
183.7 
184.7 
186.7 
186.7 
187.7 
188.7 
189.7 



190.7 
191.7 
198.7 
193.7 
194.7 
195.7 
196.7 
197.7 
198.7 
199.7 



311 
313 
313 



310.7 
311.7 
318.7 
314 313.7 
314.7 
316.7 
316.7 
817.7 
318.7 
319.7 



316 
316 
317 
818 
319 
330 



331 
333 
833 
334 
335 
336 
337 
838 
339 
830 



331 
833 
333 
334 
335 
336 
337 
338 
339 
340 



Dist 



300.7 
201.7 
303.7 
303.7 
804.7 
206.7 
206.7 
207.7 
208.7 
209.7 



220.7 
221.7 
222.7 
283.7 
224.7 
226.7 
226.7 
227.7 
228.7 
229.7 



230.7 
231.7 
332.7 
233.7 
234.7 
235.7 
236.7 
237.7 
238.7 
239.7 



Dep. 



Dep. 



09.6 
09.6 
09.6 
09.6 
09.7 
09.7 
09.8 
09.8 
09.9 
09.9 



0.0 
0.0 
0.1 
0.2 
0.2 
0.3 
0.3 
0.4 
0.4 
0.5 



0.6 
0.6 
0.6 
0.7 
0.7 
0.8 
0.8 
0.9 
0.9 
1.0 



.0 
.1 
.1 
.3 
.3 
.3 
.4 
.4 
.6 
.6 



.6 
.6 
.7 
.7 
.8 
.8 
.9 
.9 
8.0 
8.0 



3.1 
3.1 
3.3 
3.2 
2.3 
3.4 
3.4 
3.6 
3.6 
8.6 



Lat. 



Dist 



841 
848 
343 



340.7 
341.7 
343.7 
344 343 !7 
344.7 
346.7 
346.7 
347.7 
348.7 
849.7 



346 
846 
847 

348 
849 
850 



351 
363 
363 
354 
366 
256 
357 
368 
859 
360 



361 
362 
363 
864 
365 
866 
367 
268 
269 
270 



271 
272 
273 
274 
875 
376 
377 
378 
379 
380 



381 
383 
383 

884 
385 
386 
387 
388 
389 
390 



391 
893 
393 

294 
295 
296 
297 
298 
299 
300 



Dist 



Lat 



250.7 
261.7 
262.7 
263.7 
264.7 
266.6 
866.6 
367.6 
358.6 
869.6 



360.6 
261.6 
368.6 
263.6 
364.6 
366.6 
366.6 
367.6 
368.6 
369.6 



370.6 
371.6 
373.6 
873.6 
874.6 
375.6 
376.6 
377.6 
378.6 
379.6 



380.6 
281.6 
383.6 
283.6 
284.6 
386.6 
386.6 
287.6 
388.6 
389.6 



290.6 
291.6 
292.6 
293.6 
294.6 
295.6 
296.6 
297.6 
298.6 
299.6 



Dep. 



Dep. 



12.6 
12.7 
12.7 
12.8 
12.8 
12.9 
12.9 
13.0 
13.0 
13.1 



13.1 
13.2 
13.2 
13.8 
13.3 
13.4 
13.6 
13.6 
13.6 
13.6 



13.7 
13.7 
13.8 
13.8 
13.9 
13.9 
14.0 
14.0 
14.1 
14.1 



14.S 
14.3 
14.3 
14.3 
14.4 
14.4 
14.6 
14.6 
14.6 
14.7 



14.7 
14.8 
14.8 
14.9 
14.9 
16.0 
15.0 
15.1 
16.1 
16.2 

15.3 
16.3 
15.3 
15.4 
15.4 
16.5 
16.6 
16.6 
16.6 
15.7 



Lat 



For 87 Degrees. 
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TABLE U: 










Difference of Latitude and Depart 


ore for 4 D^;ree8. 




DUt 


Lat. 


Dep. 


DUt 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dut 


Lat 


Dep. 


DUt 


Lat 


Dep. 




1 


01.0 


00.1 


61 


60.9 


04.3 


121 


120.7 


08.4 


181 


180.6 


12.6 


241 


240.4 


16.8 




2 


02.0 


00.1 


62 


61.8 


04.3 


122 


121.7 


08.6 


182 


181.6 


12.7 


242 


241.4 


16.9 




8 


03.0 


00.2 


63 


62.8 


04.4 


123 


122.7 


08.6 


183 


182.6 


12.8 


248 


2^.4 


17.0 




4 


04.0 


00.3 


64 


63.8 


04.5 


124 


123.7 


08.6 


184 


188.6 


12.8 


244 


243.4 


17.0 




6 


05.0 


00.3 


65 


64.8 


04.5 


125 


124.7 


08.7 


185 


184.5 


12.9 


245 


244.4 


17.1 




6 


06.0 


00.4 


66 


65.8 


04.6 


126 


125.7 


08.8 


186 


185.5 


18.0 


246 


246.4 


17.2 




7 


07.0 


00.5 


67 


66.8 


04.7 


127 


126.7 


08.9 


187 


186.6 


18.0 


247 


246.4 


17.2 




8 


08.0 


00.6 


68 


67.8 


04.7 


128 


127.7 


08.9 


188 


187 6 


18.1 


248 


247.4 


17.3 




9 


09.0 


00.6 


69 


68.8 


04.8 


129 


128.7 


09.0 


180 


188.6 


13.2 


240 


248.4 


17.4 




10 
11 


10.0 


00.7 


70 


69.8 


04.9 


130 


129.7 


00.1 


190 


189.5 


13.3 


250 
251 


249.4 


17.4 




11.0 


00.8 


71 


70.8 


05.0 


131 


130.7 


09.1 


191 


190.5 


13.3 


250.4 


17.6 




12 


12.0 


00.8 


72 


71.8 


05.0 


132 


131.7 


09.2 


192 


191.5 


18.4 


252 


261.4 


17.611 


IS 


13.0 


00.9 


73 


72.8 


06.1 


183 


132.7 


09.3 


193 


192.6 


18.5 


253 


262.4 


17.6 




14 


14.0 


01.0 


74 


78.8 


05.2 


134 


138.7 


09.8 


194 


193.6 


18.6 


264 


253.41 17.7 




15 


15.0 


01.0 


76 


74.8 


05.2 


136 


134.7 


09.4 


105 


194.6 


13.6 


256 


264.4 


17.8 




16 


16.0 


01.1 


76 


75.8 


05.3 


136 


186.7 


00.5 


196 


196.5 


18.7 


256 


266.4 


17.9 




IT 


17.0 


01.2 


77 


76.8 


05.4 


137 


136.7 


09.6 


197 


196.5 


18.7 


267 


266.4 


17.9 




18 


18.0 


01.8 


78 


77.8 


05.4 


138 


137.7 


00.6 


198 


197.5 


18.8 


268 


267.4 


18.011 


19 


19.0 


01.3 


79 


78.8 


05.5 


139 


138.7 


09.7 


199 


198.5 


18.9 


269 


258.4 


18.1 




20 


20.0 


01.4 


80 


79.8 


05.6 


140 


189.7 


09.8 


200 


199.6 


14.0 


260 


260.4 


18.1 




21 


20.9 


01.6 


81 


80.8 


05.7 


141 


140.7 


09.8 


201 


200.5 


14.0 


261 


260.4 


18.2 




22 


21.0 


01.5 


82 


81.8 


05.7 


142 


141.7 


09.9 


202 


201.5 


14.1 


262 


261.4 


18.3 




23 


22.9 


01.6 


63 


82.8 


06.8 


143 


142.7 


10.0 


208 


202.5 


14.2 


263 


262.4 


18.3 




24 


23.9 


01.7 


84 


83.8 


05.9 


144 


143.6 


10.0 


204 


203.5 


14.2 


264 


263.4 


18.4 




25 


24.9 


01.7 


85 


84.8 


06.9 


145 


144.6 


10.1 


206 


204.5 


14.8 


266 


264.4 


18.5 




26 


25.9 


01.8 


86 


85.8 


06.0 


146 


145.6 


10.2 


206 


205.6 


14.4 


266 


266.4 


18.6 




2T 


26.9 


01.9 


87 


86.8 


06.1 


147 


146.6 


10.8 


207 


200.6 


14.4 


267 


266.3 


18.6 




28 


27.9 


02.0 


88 


87.8 


06.1 


148 


147.6 


10.3 


208 


207.6 


14.5 


268 


267.8 


18.7 




29 


28.9 


02.0 


89 


88.8 


06.2 


149 


148.6 


10.4 


200 


208.6 


14.6 


269 


268.8 


18.8 




SO 


29.9 


02.1 


90 
91 


89.8 


06.8 


150 


149.6 


10.5 


210 


209.6 


14.6 


270 


269.3 


18.8 




31 


80.9 


02.2 


90.8 


06.8 


151 


150.6 


10.5 


211 


210.6 


14.7 


271 


270.3 


18.9 




32 


31.9 


02.2 


92 


91.8 


06.4 


152 


151.6 


10.6 


212 


211.6 


14.8 


272 


271.3 


19.0 




83 


32.9 


02.3 


93 


92.8 


06.5 


163 


162.6 


10.7 


218 


212.5 


14.9 


278 


272.3 


19.0 




34 


33.9 


02.4 


94 


93.8 


06.6 


154 


153.6 


10.7 


214 


213.6 


14.9 


274 


273.3 


19.1 




35 


34.9 


02.4 


95 


04.8 


06.6 


155 


154.6 


10.8 


215 


214.5 


16.0 


275 


274.3 


19.2 




36 


35.9 


02.5 


96 


95.8 


06.7 


166 


155.6 


10.0 


216 


215.6 


15.1 


276 


276.8 


19.3 




37 


86.9 


02.6 


97 


96.8 


06.8 


157 


156.6 


11.0 


217 


216.6 


16.1 


277 


276^ 


I 19.3 




88 


37.9 


02.7 


98 


97.8 


06.8 


168 


157.6 


11.0 


218 


217.5 


15.2 


278 


27T.8 


' 19.4 




39 


88.9 


02.7 


99 


98.8 


06.9 


159 


158.6 


11.1 


219 


218.6 


15.3 


279 


278.3 


: 19.5 




40 


39.9 


02.8 


100 


99.8 


07.0 


160 
161 


159.6 


11.2 


220 


219.6 


16.8 


280 


279.3 


19.5 




41 


40.9 


02.9 


101 


100.8 


07.0 


160.6 


11.2 


221 


220.6 


15.4 


281 


280.3 


19.6 




42 


41.9 


02.9 


102 


101.8 


07.1 


162 


161.6 


11.3 


222 


221.6 


16.6 


282 


281.3 


19.7 




43 


42.9 


03.0 


103 


102.7 


07.2 


163 


162.6 


11.4 


228 


222.5 


16.6 


288 


282.3 


19.7 




44 


43.9 


03.1 


104 


103.7 


07.3 


164 


168.6 


11.4 


224 


228.6 


16.6 


284 


288.3 


1».8 




45 


44.9 


03.1 


105 


104.7 


07.3 


166 


164.6 


11.6 


225 


224.6 


16.7 


286 


284.3 


19.9 




46 


45.9 


03.2 


106 


105.7 


07.4 


166 


165.6 


11.6 


226 


225.4 


16.8 


286 


286.3 


20.0 




47 


46.9 


03.3 


107 


106.7 


07.6 


167 


166.6 


11.6 


227 


226.4 


15.8 


287 


286.8 


20.0 




48 


47.9 


03.3 


108 


107.7 


07.5 


168 


167.6 


11.7 


228 


227.4 


15.9 


288 


287.3 


2&.1 




49 


48.9 


03.4 


109 


108.7 


07.6 


169 


168.6 


11.8 


229 


228.4 


16.0 


289 


288.8 


2a.2 




50 


49.9 


03.5 


110 


109.7 


07.7 


170 


169.6 


11.9 


280 


229.4 


16.0 


290 


289.8 


20.2 




51 


50.9 


03.6 


111 


110.7 


07.7 


171 


170.6 


11.9 


281 


230.4 


16.1 


291 


290.3 


20.8 




52 


51.9 


03.6 


112 


111.7 


07.8 


172 


171.6 


12.0 


232 


231.4 


16.2 


292 


291.3 


. 2a.4 




53 


52.9 


03.7 


113 


112.7 


07.9 


173 


172.6 


12.1 


233 


282.4 


16^ 


293 


298.8 


20.4 




54 


53.9 


03.8 


114 


113.7 


08.0 


174 


173.6 


12.1 


234 


283.4 


16.8 


294 


293.3 


29.5 




55 


54.9 


03.8 


115 


114.7 


08.0 


176 


174.6 


12.2 


235 


284.4 


16.4 


295 


294.8 


2a.6 




56 


55.9 


03.9 


116 


115.7 


08.1 


176 


175.6 


12.3 


286 


235.4 


16.6 


296 


296.3 


20.6 




57 


66.9 


04.0 


117 


116.7 


08.2 


177 


176.6 


12.8 


237 


236.4 


16..5 


297 


296.3 


20.7 




58 


57.9 


04.0 


118 


117.7 


08.2 


178 


177.6 


12.4 


238 


237.4 


16.6 


298 


297.3 


2a.8 


1 


59 


58.9 


04.1 


119 


118.7 


08.3 


179 


178.6 


12.5 


239 


288.4 


16.7 


290 


298.8 


20.0 




60 
Dut 


59.9 


04*2 


120 


119.7 


08.4 


180 


179.6 


12.6 


240 

DUt 


239.4 


16.7 


300 


299.3 


20.9 




Dep. 


Lat. 


DUt. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


DUt 


Dep. 


Lat 




^^^^^^^H 




• 








For 8 


6 Degrees. 


■ 









TABLE 11. 




' — ;n 






Difierence of Latitude and Departure for 5 Degrees. 




Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dbt 


Lat 


Dep. 




1 


01.0 


00.1 


61 


60.8 


05.3 


121 


120.6 


10.5 


181 


180.3 


15.8 


241 


240.1 


21.0 




2 


02.0 


00.2 


62 


61.8 


05.4 


122 


121.5 


10.6 


182 


181.8 


15.9 


242 


241.1 


21.1 




S 


03.0 


00.3 


68 


62.8 


05.5 


123 


122,5 


10.7 


188 


182.3 


15.9 


243 


242.1 


21.2 




4 


04.0 


00.3 


64 


68.8 


05.6 


124 


123,6 


10.8 


184 


183.3 


16.0 


244 


248.1 


21.3 




5 


05.0 


00.4 


66 


64.8 


05.7 


125 


124.5 


10.9 


186 


184.3 


16.1 


246 


244.1 


21.4 




6 


06.0 


00.5 


66 


65.7 


05.8 


126 


126.5 


11.0 


186 


186.3 


16.2 


246 


245.1 


21.4 




7 


07.0 


00.6 


67 


66.7 


05.8 


127 


126.6 


11.1 


187 


186.8 


16.3 


247 


246.1 


21.5 




8 


08.0 


00.7 


68 


67.7 


05.9 


128 


127,5 


11.2 


188 


187.8 


16.4 


248 


247.1 


21.6 




9 


09.0 


00.8 


69 


68.7 


06.0 


129 


128.5 


11.2 


189 


188.8 


16.5 


249 


248.1 


21.7 




10 


10.0 


00.9 


70 
71 


69.7 


06.1 


130 
131 


129.5 


11.3 


190 


189.3 


16.6 


260 


249.0 


21.7 




11 


11.0 


01.0 


70.7 


06.2 


130.5 


11.4 


191 


190.3 


16.6 


261 


260.0 


21.9 




12 


12.0 


01.0 


72 


71.7 


06.3 


132 


131.5 


11.6 


192 


191.3 


16.7 


262 


261.0 


22.0 




IS 


13.0 


01.1 


78 


72.7 


06.4 


133 


132,5 


11.6 


193 


192.3 


16.8 


263 


262.0 


22.1 




14 


13.9 


01.2 


74 


73.7 


06.4 


134 


188.5 


11.7 


194 


198.3 


16.9 


264 


263.0 


22.1 




15 


14.9 


01.8 


75 


74.7 


06.5 


135 


184.5 


11.8 


196 


194.3 


17.0 


256 


264.0 


22.2 




16 


15.9 


01.4 


76 


75.7 


06.6 


136 


136.5 


11.9 


196 


196.3 


17.1 


266 


256.0 


22.3 




17 


16.9 


01.5 


77 


76.7 


06.7 


187 


136.5 


11.9 


197 


196.3 


17.2 


267 


256.0 


22.4 




18 


17.9 


01.6 


78 


77.7 


06.8 


138 


137.5 


12.0 


198 


197.2 


17.3 


268 


257.0 


22.5 




19 


18.9 


01.7 


79 


78.7 


06.9 


139 


188.5 


12.1 


199 


198.2 


17.8 


269 


258.0 


22.6 




20 
21 


19.9 


01.7 


80 


79.7 


07.0 


140 


139.6 


12.2 


200 


199.2 


17.4 


260 


259.0 


22.7 




20.9 


01.8 


81 


80.7 


07.1 


141 


140.5 


12.3 


201 


200.2 


17.6 


261 


260.0 


22.7 




22 


21.9 


01.9 


82 


81.7 


07.1 


142 


141.6 


12.4 


202 


201.2 


17.6 


262 


261.0 


22.8 




23 


22.9 


02.0 


83 


82.7 


07.2 


143 


142.5 


12.6 


203 


202.2 


17.7 


263 


262.0 


22.d 




24 


23.9 


02.1 


84 


83.7 


07.3 


144 


148.5 


12.6 


204 


203.2 


17.8 


264 


263.0 


23.0 




25 


24.9 


02.2 


85 


84.7 


07.4 


145 


144.4 


12.6 


206 


204.2 


17.9 


266 


264.0 


23.1 




26 


25.9 


02.8 


86 


85.7 


07.5 


146 


145.4 


12.7 


206 


205.2 


18.0 


266 


266.0 


28. S 




27 


26.9 


02.4 


87 


86.7 


07.6 


147 


146.4 


12.8 


207 


206.2 


18.0 


267 


266.0 


28.3 




28 


27.9 


02.4 


88 


87.7 


07.7 


148 


147.4 


12.9 


208 


207.2 


18.1 


268 


267.0 


28.4 




20 


28.9 


02.5 


89 


88.7 


07.8 


149 


148.4 


13.0 


209 


208.2 


18.2 


269 


268.0 


28.4 




SO 
SI 


29.9 


02.6 


90 


89.7 


07.8 


160 


149.4 


13.1 


210 


209.2 


18.3 


270 


269.0 


28.5 




30.9 


02.7 


91 


90.7 


07.9 


161 


160.4 


18.2 


211 


210.2 


18.4 


271 


270.0 


23.6 




32 


31.9 


02.8 


92 


91.6 


08.0 


152 


161.4 


18.2 


212 


211.2 


18.6 


272 


271.0 


23.7 




38 


32.9 


02.9 


93 


92.6 


08.1 


153 


152.4 


18.8 


213 


212.2 


18.6 


273 


272.0 


28.8 




34 


33.9 


03.0 


94 


98.6 


08.2 


154 


163.4 


13.4 


214 


213.2 


18.7 


274 


273.0 


23.9 




35 


S4.9 


03.1 


95 


94.6 


08.3 


155 


154.4 


13.6 


216 


214.2 


18.7 


276 


274.0 


24.0 




36 


35.9 


03.1 


96 


95.6 


08.4 


166 


155.4 


13.6 


216 


216.2 


18.8 


276 


274.9 


24.1 




37 


86.9 


03.2 


97 


96.6 


08.5 


157 


166.4 


18.7 


217 


216.2 


18.9 


277 


275.9 


24.1 




38 


87.9 


03.3 


98 


97.6 


08 5 


168 


167.4 


18.8 


218 


217.2 


19.0 


278 


276.9 


24.2 




39 


38.9 


03.4 


99 


98.6 


08.6 


159 


158.4 


18.9 


219 


218.2 


19.1 


279 


277.9 


24.8 




40 


39.8 


03.5 


100 


99.6 


08.7 


160 


169.4 


13.9 


220 


219.2 


19.2 


280 


278.9 


24.4 




41 


40.8 


, 03.6 


101 


100.6 


08.8 


161 


160.4 


14.0 


221 


220.2 


19.3 


281 


279.9 


24.6 




42 


41.8 


03.7 


102 


101.6 


08.9 


162 


161.4 


14.1 


222 


221.2 


19.8 


282 


280.9 


24.6 




43 


42.8 


03.7 


103 


102.6 


09.0 


168 


162.4 


14.2 


223 


222.2 


19.4 


283 


281.9 


24.7 




44 


43.8 


03.8 


104 


103.6 


09.1 


164 


163.4 


14.3 


224 


228.1 


19.6 


284 


282.9 


24.8 




45 


44.8 


03.9 


105 


104.6 


09.2 


166 


164.4 


14.4 


226 


224.1 


19.6 


285 


288.9 


24.8 




46 


46.8 


04.0 


106 


105.6 


09.2 


166 


165.4 


14.6 


226 


226.1 


19.7 


286 


284.9 


24.9 




47 


46.8 


04.1 


107 


106.6 


09.3 


167 


166.4 


14.6 


227 


226.1 


19.8 


287 


286.9 


25.0 




48 


47.8 


04.2 


108 


107.6 


09.4 


168 


167.4 


14.6 


228 


227.1 


19.9 


288 


286.9 


25.1 




49 


48.8 


04.8 


109 


108.6 


09.5 


169 


168.4 


14.7 


229 


228.1 


20.0 


289 


287.9 


25.2 




50 


49.8 


04.4 


110 
111 


109.6 


09.6 


170 


169.4 


14.8 


230 


229.1 


20.0 


290 


288.9 


25.3 




51 


50.8 


04.4 


110.6 


09.7 


171 


170.3 


14.9 


231 


280.1 


20.1 


291 


289.9 


25.4 




52 


51.8 


04.5 


112 


111.6 


09.8 


172 


171.8 


16.0 


282 


231.1 


20.2 


292 


290.9 


26.4 




53 


52.8 


04.6 


118 


112.6 


09.8 


173 


172.3 


15.1 


283 


232.1 


20.3 


293 


291.9 


26.5 




54 


53.8 


04.7 


114 


113.6 


09.9 


174 


173.3 


15.2 


234 


283.1 


20.4 


294 


292.9 


26.6 




55 


54.8 


04.8 


115 


114.6 


10.0 


175 


174.8 


16.8 


285 


284.1 


20.6 


296 


298.9 


26.7 




56 


55.8 


04.9 


116 


115.6 


10.1 


176 


175.3 


15.3 


286 


236.1 


20.6 


296 


294.9 


26.8 




57 


56.8 


05.0 


117 


116.6 


10.2 


177 


176.3 


15.4 


237 


236.1 


20.7 


297 


296.9 


26.9 




58 


57.8 


05.1 


118 


117.6 


10.8 


178 


177.8 


15.5 


288 


237.1 


20.7 


298 


296.9 


26.0 




50 


68.8 


05.1 


119 


118.5 


10.4 


179 


178.3 


15.6 


289 


288.1 


20.8 


299 


297.9 


26.1 




60 


59.8 


05.2 


120 


119.5 


10.5 


180 


179.3 


15.7 


240 


239.1 


20.9 


300 


298.9 


26.1 




Dist 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 




1 










For 8 


6 Degteefl, 





» 






TABLE II. 1 


Difference of Latitade and Dejpartore Tor 6 Degrees. 11 


Dist 
1 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep 


01.0 


00.1 


61 


60.7 


06.4 


121 


120.3 


12.6 


181 


180.0 


18.9 


241 


2S9.7 


25.2 


d 


O2.0 


00.2 


62 


61.7 


06.5 


122 


121.8 


12.8 


182 


181.0 


19.0 


2421240.7 


25.S 


s 


03.0 


00.3 


63 


62.7 


06.6 


123 


122.3 


12.9 


183 


182.0 


19.1 


243 


241.7 


25.4 


4 


04.0 


00.4 


64 


63.6 


06.7 


124 


123.8 


18.0 


184 


183.0 


19.2 


244 


242.7 


85.q 


6 


06.0 


00.6 


65 


64.6 


06.8 


125 


124.3 


13.1 


185 


184.0 


19.3 


245 


243.7 


25 .d 


6 


06.0 


00.6 


66 


66.6 


06.9 


126 


125.3 


U.2 


186 


165.0 


19.4 


246 


244.7 


25.7^ 


7 


07.0 


00.7 


67 


66.6 


07.0 


127 


126.8 


13.3 


187 


186. 


19.5 


247 


245.6 


85.d 


8 


08.0 


00.8 


66 


67.6 


07.1 


128 


127.3 


13.4 


188 


187.0 


19.7 


248 


246.61 26.911 





09.0 


00.9 


69 


68.6 


07.2 


129 


128.8 


13.5 


189 


188.0 


19.8 


249 


247.6 


96 .d 


10 


09.9 


01.0 


70 


69.6 


07.3 


130 


129.3 


13.6 


190 


189.0 


19.9 


260 


248.6 


96.U 


11 


10.9 


01.1 


71 


70.6 


07.4 


131 


130.3 


13.7 


191 


190.0 


20.0 


251 


249.6 


26.9 


12 


11.9 


01.3 


72 


71.6 


07.5 


132 


181.3 


18.8 


192 


190.9 


20.1 


252 


260.6 


96 .d 


13 


12.9 


01.4 


73 


72.6 


07.6 


133 


132.3 


13.9 


193 


191.9 


20.2 


258 


261.6 96.4|| 


14 


13.9 


01.6 


74 


73.6 


07.7 


134 


133.3 


14.0 


194 


192.9 


20.3 


254 


262.6 ao.dl 


16 


14.9 


01.6 


76 


74.6 


07.8 


135 


134.8 


14.1 


196 


198.9 


20.4 


255 


253.6 


96.7^ 


16 


16.9 


01.7 


76 


76.6 


07.9 


136 


135.3 


14.2 


196 


194.9 


20.5 


256 


264.6 


96.d 


17 


16.9 


01.8 


77 


76.6 


08.0 


137 


136.2 


14.3 


197 


195.9 


20.6 


257 


255.6 


96.9 


18 


17.9 


01.9 


78 


77.6 


08.2 


138 


137.2 


14.4 


196 


196.9 


20.7 


258 


256.6 


97.d 


19 


18.9 


02.0 


79 


78.6 


08.3 


139 


188.2 


14.5 


199 


197.9 


20.8 


259 


267.6 


97.1^ 


20 


19.9 


02.1 


80 


79.6 


08.4 


140 


139.2 


14.6 


200 


198.9 


20.9 


260 


268.6 


97.9 


21 


20.9 


02.2 


81 


80.6 


08.5 


141 


140-2 


14.7 


201 


199.9 


21.0 


261 


269.6 


27.3^ 


22 


21.9 


02.3 


82 


81.6 


08.6 


142 


141.2 


14.8 


202 


200.9 


21.1 


262 


260.6 


27.d 


23 


22.9 


02.4 


83 


82.6 


08.7 


143 


142.2 


14.9 


208 


201.9 


21.2 


268 


261.6 


27.d 


24 


23.9 


02.6 


84 


83.6 


08.8 


144 


143.2 


15.1 


204 


202.9 


21.3 


264 


262.61 27.6(1 


26 


24.9 


02.6 


85 


84.6 


08.9 


145 


144.2 


15.2 


205 


208.9 


21.4 


265 


263. 6i 


97.7^ 


26 


26.9 


02.7 


86 


86.5 


09.0 


146 


145.2 


15.3 


206 


204.9 


21.6 


266 


264.5 


97.d 


27 


26.9 


02.8 


87 


86.6 


09.1 


147 


146.2' 


15.4 


207 


1205.9 


21.6 


267 


265.6 


97 a 


28 


27.8 


02.0 


88 


87.5 


09.2 


148 


147.2 


15.5 


206 


206.0 


21.7 


268 


266.5 


98.d 


20 


28.8 


03.0 


89 


88.6 


09.8 


149 


148.2 


15.6 


209 


207.9 


21.8 


260 


267.5 


98.V 


SO 
31 


29.8 


03.1 


90 


89.5 


09.4 


150 


149.2 


15.7 


210 


208.8 


22.0 


270 


268.5 


98.d 


30.8 


03.2 


91 


90.6 


09.6 


151 


150.2 


15.8 


211 


209.8 


22.1 


271 


260.5 


98.S 


32 


31.8 


03.3 


92 


91.5 


09.6 


162 


161.2 


15.9 


212 


210.8 


22.2 


272 


270.5 


98.d 


33 


32.8 


03.4 


93 


92.5 


09.7 


163 


152.2 


16.0 


218 


211.8 


22.3 


273 


271.5 


98.d 


34 


33.8 


03.6 


94 


93.5 


09.8 


154 


163.2 


16.1 


214 


212.8 


22.4 


274 


272.5 


98.d 


36 


34.8 


03.7 


96 


94.6 


09.9 


165 


164.2 


16.2 


215 


218.8 


22.5 


275 


278.5 


98.7 


36 


36.8 


03.8 


96 


96.5 


10.0 


156 


165.1 


16.3 


216 


214.8 


22.6 


276 


274.6 


98.8 


37 


36.8 


03.9 


97 


96.6 


10.1 


157 


156.1 


16.4 


217 


215.8 


22.7 


277 


276.5 


99.0 


38 


87.8 


04.0 


98 


97.5 


10.2 


168 


167.1 


16.5 


218 


216.8 


22.8 


278 


276.5 


99.l| 


39 


38.8 


04.1 


99 


98.5 


10.3 


159 


158.1 


16.6 


219 


217.8 


22.9 


279 


277.5 


99.d 


40 


39.8 


04.2 


100 
101 


99.5 


10.5 


160 


169.1 


16.7 


220 


218.8 


23.0 


280 


278.5 


29.d 


41 


40.8 


04.3 


100.4 


10.6 


161 


160.1 


16.8 


221 


219.8 


23,1 


281 


279.5 


29.4 


42 


41.8 


04.4 


102 


101.4 


10.7 


162 


161.1 


16.9 


222 


220.8 


23.2 


282 


280.5 


29.5 


43 


42.8 


04.6 


103 


102.4 


10.8 


163 


162.1 


17.0 


223 


221.8 


28.3 


288 


281.4 


29.6 


44 


43.8 


04.6 


104 


103.4 


10.9 


164 


163.1 


17.1 


224 


222.8 


28.4 


284 


282.4 


29.7 


46 


44.8 


04.7 


105 


104.4 


11.0 


165 


164.1 


17.2 


225 


223.8 


23.5 


285 


283.4 


29.8 

29.d 


46 


46.7 


04.8 


106 


106.4 


11.1 


166 


165.1 


17.4 


226 


224.8 


23.6 


286 


284.4 


47 


46.7 


04.9 


107 


106.4 


11.2 


167 


166.1 


17.5 


227 


225.8 


23.7 


287 


285.4 


so.d 


48 


47.7 


05.0 


106 


107.4 


11.3 


168 


167.1 


17.6 


228 


226.8 


23.8 


288 


286.4 


SO.ll 


40 


48.7 


06.1 


109 


108.4 


11.4 


169 


168.1 


17.7 


229 


227.7 


23.9 


289 


287.4 


80.d 


60 
61 


49.7 


05.2 


110 


109.4 


11.6 


170 


169.1 


17.8 


230 


228.7 


24.0 


290 


288.4 


30.3 


50.7 


06.3 


111 


110.4 


11.6 


171 


170.1 


17.9 


231 


^29.7 


24.1 


291 


289.4 


30.4 


62 


61.7 


06.4 


112 


111.4 


11.7 


172 


171.1 


18.0 


232 


230.7 


24.3 


292 


200.4 


30.5| 


63 


62.7 


06.6 


113 


112.4 


11.8 


173 


172.1 


18.1 


233 


231.7 


24.4 


298 


291.4 


30.6 


64 


53.7 


05.6 


114 


113.4 


11.9 


174 


178.0 


18.2 


234 


232.7 


24.5 


294 


292.4 


30.7 


66 


64.7 


05.7 


116 


114.4 


12.0 


176 


174.0 


18.3 


236 


233.7 


24.6 


296 


298.4 


SO £ 


66 


66.7 


06.9 


116 


116.4 


12.1 


176 


175.0 


18.4 


236 


234.7 


24.7 


296 


294.4 


30.9 

Sl.O 


67 


66.7 


06.0 


117 


116.4 


12.2 


177 


176.0 


18.5 


237 


235.7 


24.8 


297 


296.4 


68 67.7 


06.1 


118 


117.4 


12.3 


178 


177.0 


18.6 


238 


236.7 


24.9 


298 


296.4 


31.1 


69 


68.7 


06.2 


119 


118.3 


12.4 


179 


178.0 


18.7 


239 


237.7 


25.0 


299 


297.4 


31.3 


60 


69.7 


06.3 


120 


119.3 


12.5 


180 


179.0 


18.8 


240 

Dist 


238.7 


25.1 


300 


298.4 


31.4 


Dist 


Dep. 


Lat 


DUt 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dist 


Dep. 


Lat. 


' 
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TABLE IL 23 1 


Differonce of Latitude and Departure for 7 Degrees. 1 


Dlff. 


LAt. 


Pep. 


Dist 


Lat 


Pep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 
241 


Lat 


Dep. 


1 


01.0 


00.1 


61 


60.5 


07.4 


121 


120.1 


14.7 


181 


179.7 


.22.1 


239.2 


29.4 


•2 


02.0 


00.2 


62 


61.5 


07.6 


122 


121.1 


14.9 


182 


180.6 


22.2 


242 


240.2 


29.5 


S 


os.o 


00.4 


63 


62.6 


07.7 


123 


122.1 


15.0 


183 


181.6 


22.3 


243 


241.2 


29.6 


4 


04.0 


00.5 


64 


63.5 


07.8 


124 


123.1 


15.1 


184 


182.6 


22.4 


244 


242.2 


29.7 


5 


06.0 


00.6 


66 


64.5 


07.9 


125 


124.1 


15.2 


186 


183.6 


22.5 


245 


243.2 


29.9 


6 


06.0 


00.7 


66 


65.6 


08.0 


126 


125.1 


16.4 


186 


184.6 


22.7 


246 


244.2 


30.0 


7 


06.0 


00.9 


67 


6<(.5 


08;2 


127 


126.1 


15.5 


187 


186.6 


22.8 


247 


246.2 


30.1 


6 


07.9 


01.0 


68 


67.5 


08.3 


128 


127.0 


16.6 


188 


186.6 


22.9 


248 


246.2 


30.2 


9 


08.0 


01.1 


60 


68.5 


08.4 


120 


128.0 


15.7 


189 


187.6 


23.0 


249 


247.1 


30.3 


10 
11 


09.9 


0U2 


70 


69.5 


08.5 


130 


129.0 


15.8 


190 


188.6 


23.2 


250 


248.1 


30.5 


10.9 


01.3 


71 


70.6 


08.7 


131 


130.0 


16.0 


191 


189.6 


23.3 


251 


249.1 


30.6 


12 


ll.» 


01.6 


72 


71.5 


08.8 


132 


131.0 


16.1 


192 


190.6 


23.4 


262 


260.1 


30.7 


IS 


12.9 


01.6 


73 


72.5 


08.9 


133 


132.0 


16.2 


193 


101.6 


23.5 


263 


251.1 


30.8 


14 


IS. 9 


01.7 


74 


73.4 


09.0 


134 


133.0 


16.3 


194 


102.6 


23.6 


264 


252.1 


31.0 


U 


14.9 


01.8 


76 


74.4 


09.1 


135 


134.0 


16.6 


195 


103.6 


23.8 


255 


253.1 


31.1 


U 


16.9 


01.9 


76 


75.4 


00.3 


136 


135.0 


16.6 


196 


104.6 


23.9 


266 


254.1 


31.2 


17 


16.9 


02.1 


77 


76.4 


09.4 


137 


136.0 


16.7 


197 


105.6 


24.0 


257 


256.1 


31.3 


18 


17.9 


02.2 


78 


77.4 


00.5 


138 


137.0 


16.8 


198 


196.5 


24.1 


258 


256.1 


31.4 


10 


18.9 


02.3 


79 


78.4 


00.6 


130 


138.0 


16.9 


199 


197.5 


24.3 


269 


257.1 


31.6 


20 


19.0 


02.4 


80 
81 


79.4 


09.7 


140 


139.0 


17.1 


200 


198.6 


24.4 
24.5 


260 


258.1 


31.7 


21 


20.8 


02.6 


80.4 


09.9 


141 


130.0 


17.2 


201 


199.6 


261 


259.1 


31.8 


22 


21.8 


02.7 


82 


81.4 


10.0 


142 


140.0 


17.3 


202 


200.5 


24.6 


262 


260.0 


31.0 


2S 


22.8 


02.8 


88 


82.4 


10.1 


143 


141.9 


17.4 


203 


201.6 


24.7 


268 


261.0 


32.1 


24 


23.8 


02.9 


84 


83.4 


10.2 


144 


142.9 


17.5 


204 


202.6 


24.0 


264 


262.0 


32.2 


25 


24.8 


03.0 


85 


84.4 


10.4 


145 


143.9 


17.7 


205 


203.5 


25.0 


266 


263.0 


32.3 


26 


25.8 


03.2 


86 


86.4 


10.5 


146 


144.9 


17.8 


206 


204.5 


25.1 


266 


264.0 


32.4 


27 


26.8 


03.3 


87 


86.4 


10.6 


147 


145.9 


17.9 


207 


206.5 


25.2 


267 


265.0 


32.5 


28 


27.8 


03.4 


88 


87.3 


10.7 


148 


146.9 


18.0 


208 


206.4 


25.3 


268 


266.0 


32.7 


20 


28.8 


03.5 


89 


88.3 


10.8 


149 


147.9 


18.2 


200 


207.4 


25.5 


260 


267.0 


32.8 


SO 


20.8 


08.7 


90 


89.3 


IKO 


160 
151 


148.9 


18.3 


210 


208.4 


25.6 


270 


268.0 


32.9 


S] 


SO. 8 


03.8 


01 


90.3 


11.1 


149.9 


18.4 


211 


209.4 


26.7 


271 


260.0 


33.0 


S2 


SI .8 


03.0 


02 


01^3 


11.2 


152 


150.0 


18.6 


212 


210.4 


26.8 


272 


270.0 


33.1 


sa 


S2.8 


04.0 


OS 


02.3 


11.3 


153 


151.9 


18.6 


213 


211.4 


26.0 


273 


271.0 


33.3 


S4 


8S.7 


04.1 


04 


03.3 


11.5 


164 


152.9 


18.8 


214 


212.4 


26.1 


274 


272.0 


33.4 


S6 


S4.7 


04.3 


OS 


04.3 


11.6 


155 


153.8 


18.9 


215 


213.4 


26.2 


276 


273.0 


33.5 


S6 


35.7 


04.4 


96 


95.3 


11.7 


156 


164.8 


19.0 


216 


214.4 


26.3 


276 


278.0 


33.6 


S7 


36.7 


04.5 


97 


96.3 


11.8 


157 


165.8 


10.1 


217 


215.4 


26.4 


277 


274.0 


33.8 


S8 


37.7 


04.6 


98 


97.3 


11.9 


158 


166.8 


10.3 


218 


216.4 


26.6 


278 


276.0 


33.0 


S9 


S8.7 


04.8 


99 


98.3 


12.1 


169 


157.8 


10.4 


210 


217.4 


26.7 


270 


276.0 


34.0 


40 


89.7 


04.9 


100 


99.3 


12.2 


160 
161 


158.8 


19.5 


220 


218.4 


26.8 


280 


277.0 


34.1 


41 


40.7 


05.0 


101 


100.2 


12.3 


159.8 


19.6 


221 


219.4 


26.9 


281 


278.9 


34.2 


42 


41.7 


05.1 


102 


101.2 


12.4 


162 


160.8 


19.7 


222 


220.8 


27.1 


282 


279.9 


34.4 


4S 


42.7 


05.2 


103 


102.2 


12.6 


163 


161.8 


19.9 


223 


221.3 


27.2 


283 


280.0 


34.6 


44 


43.7 


05.4 


104 


103.2 


12.7 


164 


162.8 


20.0 


224 


222.3 


27.8 


284 


281.0 


34.6 


46 


44.7 


05.5 


105 


104.2 


12.8 


165 


163.8 


20.1 


225 


223.3 


27.4 


285 


282.0 


84.7 


46 


45.7 


05.6 


106 


105.2 


12.9 


166 


164.8 


20.2 


226 


224.3 


27.5 


286 


283.9 


34.9 


47 


46.6 


05.7 


107 


106.2 


13.0 


167 


165.8 


20.4 


227 


225.3 


27.7 


287 


284.9 


35.0 


48 


47.6 


05.8 


108 


107.2 


13.2 


168 


166.7 


20.5 


228 


226.3 


27.8 


288 


285.9 


35.1 


40 


48.6 


06.0 


100 


108.2 


13.3 


160 


167.7 


20.6 


220 


227.3 


27.9 


280 


286.8 


36.2 


50 


49.6 


06.1 


110 


109.2 


13.4 


170 
171 


168.7 


20.7 


230 


228.3 


28.0 


290 


287.8 


35.3 


61 


50.6 


06.2 


111 


110.2 


13.5 


169.7 


20.8 


231 


220.3 


28.2 


291 


28S.8 


35.5 


62 


61.6 


06.3 


112 


111.2 


13.6 


172 


170.7 


21.0 


232 


230.3 


28.3 


292 


289.8 


35.6 


6S 


62.6 


06.5 


113 


112.2 


13.8 


173 


171.7 


21.1 


233 


231.3 


28.4 


293 


290.8 


36.7 


64 


5S.6 


06.6 


114 


113.2 


13.9 


174 


172.7 


21.2 


234 


232.3 


28.5 


294 


291.8 


36.8 


56 


64.6 


06.7 


115 


114.1 


14.0 


176 


173.7 


21.3 


235 


233.2 


28.6 


295 


292.8 


36.0 


66 


56.6 


06.8 


116 


115.1 


14.1 


176 


174.7 


21.4 


236 


234.2 


28.8 


296 


293.8 


36.1 


67 


56.6 


06.9 


117 


116.1 


14.3 


177 


175.7 


21.6 


237 


286.2 


28.9 


297 


294.8 


36.2 


68 


57.6 


07.1 


118 


117.1 


14.4 


178 


176.7 


21.7 


238 


236.2 


29.0 


298 


296.8 


36.3 


69 


68.6 


07.2 


110 


118.1 


14.5 


179 


177.7 


21.8 


239 


237.2 


29.1 


209 


296.8 


36.4 


60 

but 


59.6 


07.3 


120 
Dist 


110.1 


14.6 


180 


178.7 


21.9 


240 


238.2 


29.2 


300 
Dist 


297.8 


36.6 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


LAt 


Dist 


Dep. 


Lat 


Dep. 


Lat 
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TABLE II. 








Difiference of Lalitnde and Depart 


ore for 8 Degrees. 11 




Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lit 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 




1 


01. 


00.1 


61 


60.4 


08.6 


121 


119.8 


16.8 


181 


179.2 


26.2 


241 


238.7 


33.5 




2 


02.0 


00.3 


62 


61.4 


08.6 


122 


120.8 


17.0 


182 


180.2 


26.3 


242 


239.6 


33.7 




a 


OS.O 


00.4 


63 


62.4 


08.8 


123 


121.8 


17.1 


183 


181.2 


26.6 


243 


240.6 


aa.Q 




4 


04.0 


00.6 


64 


63.4 


08.9 


124 


122.8 


17.3 


184 


182.2 


26.6 


244 


241.6 


34.0 




6 


06.0 


00.7 


66 


64.4 


09.0 


126 


123.8 


17.4 


186 


183.2 


26.7 


246 


242.0 


34.1 




6 


06.9 


00.8 


66 


66.4 


09.2 


126 


124.8 


17.6 


186 


184.2 


26.9 


246 


243.6 


34.2 




7 


06.9 


01.0 


67 


66.3 


09.3 


127 


126.8 


17.7 


187 


186.2 


26.0 


247 


244.6 


34.4 




8 


07.9 


01.1 


68 


67.3 


09.6 


128 


126.8 


17.8 


188 


186.2 


26.2 


248 


245.6 


34.6 




9 


08.9 


01.3 


69 


68.3 


09.6 


129 


127.7 


18.0 


189 


187.2 


26.3 


249 


246.6 


34.7 




10 


09.9 


01.4 


70 


69.3 


09.7 


130 


128.7 


18.1 


190 


188.2 


26.4 


260 
261 


247.6 


34. < 




11 


10.9 


01.6 


71 


70.3 


09.9 


131 


129.7 


18.2 


191 


189.1 


26.6 


248.6 


34.! 




12 


11.9 


01.7 


72 


71.3 


10.0 


132 


130.7 


18.4 


192 


190.1 


26.7 


862 


249.5 


35.1 




13 


12.9 


01.8 


73 


72.3 


10.2 


133 


131.7 


18.5 


193 


191.1 


26.9 


263 


250.6 


35.2 




14 


13.9 


01.9 


74 


73.3 


10.3 


134 


132.7 


18.6 


194 


192.1 


27.0 


264 


251.5 


35.3 




16 


14.8 


02.1 


76 


74.3 


10.4 


136 


133.7 


18.8 


196 


193.1 


27.1 


265 


252.5 


35.5 




16 


16.8 


02.2 


76 


76.3 


10.6 


136 


134.7 


18.9 


196 


194.1 


27.3 


256 


25S.5 


35 .C 




17 


16.8 


02.4 


77 


76.3 


10.7 


137 


135.7 


19.1 


197 


196.1 


27.4 


257 


254.5 


35.( 




18 


17.8 


02.6 


78 


77.2 


10.9 


136 


136.7 


19.2 


198 


196.1 


27.6 


258 


255.5 


35.! 




19 


18.8 


02.6 


79 


78.2 


11.0 


139 


137,7 


19.3 


199 


197.1 


27.7 


259 


256.5 


36.0 




20 


19.8 


02.8 


80 


79.2 


11.1 


140 
141 


138.6 


19.5 


200 
201 


198.1 


27.8 


260 


257.5 


36.2 




21 


20.8 


02.9 


81 


80.2 


11.3 


139.6 


19.6 


199.0 


28.0 


261 


258.5 


36 .a 




22 


21.8 


03.1 


82 


61.2 


11.4 


142 


140*6 


19.8 


202 


200.0 


28.1 


262 


259.5 


36.6 




2S 


22.8 


03.2 


83 


82.2 


11.6 


143 


141.6 


19.9 


203 


201.0 


28.3 


203 


260.4 


96 A 




24 


23.8 


03.3 


84 


83.2 


11.7 


144 


142.6 


20.0 


204 


202.0 


28.4 


264 


261.4 


36.7 




26 


24.8 


03.6 


86 


84.2 


11.8 


146 


143.6 


20.2 


206 


203.0 


28.6 


286 


262.4 


36.S 




24 


26.7 


03.6 


86 


86.2 


12.0 


146 


144.6 


20.3 


206 


204.0 


28.7 


266 


263.4 


37 .fl 




27 


26.7 


03.8 


87 


86.2 


12.1 


147 


146.6 


20.6 


207 


206.0 


28.8 


267 


264.4 


37. a 




28 


27.7 


03.9 


88 


87.1 


12.2 


148 


146.6 


20.6 


208 


206.0 


28.9 


268 


266.4 


37.8 




29 


28.7 


04.0 


89 


88.1 


12.4 


149 


147.6 


20.7 


209 


207.0 


29.1 


269 


266.4 


37.3 




SO 


29.7 


04.2 


90 


89.1 


12.6 


160 
161 


148.6 


20.9 


210 
211 


208.0 


29.2 


270 


267.4 


37. e 




SI 


SO. 7 


04.3 


91 


90.1 


12.7 


149.6 


21.0 


208.9 


29.4 


271 


268.4 


37.7 




S2 


31.7 


04.6 


92 


91.1 


12.8 


162 


150.6 


21.2 


212 


209.9 


29.6 


272 


269.4 


37 .S 




SS 


32.7 


04.6 


93 


92.1 


12.9 


153 


161.6 


21.3 


213 


210.9 


29.6 


273 


270.S 


38.0 




S4 


33.7 


04.7 


94 


93.1 


13.1 


164 


162.6 


21.4 


214 


211.9 


29.8 


274 


271. a 


38.1 




S6 


34.7 


04.9 


96 


94.1 


13.2 


165 


163.6 


21.6 


216 


212.9 


29.9 


276 


272.3 


38.3 




S6 


35.6 


05.0 


96 


95.1 


13.4 


156 


164.6 


21.7 


216 


213.9 


30.1 


276 


273.3 


38.4 




S7 


36.6 


06.1 


97 


96.1 


13.6 


167 


156.6 


21.9 


217 


214.9 


30.2 


277 


274.3 


38. < 




S8 


37.6 


06.3 


98 


97.0 


13.6 


168 


166.6 


22.0 


218 


215.9 


30.3 


278 


275.3 


38.7 




S9 


38.6 


06.4 


99 


98.0 


13.8 


169 


157.6 


22.1 


219 


216.9 


30.5 


279 


276.S 


38.i 




40 
41 


39.6 


06.6 


100 


99.0 


13.9 


160 


158.4 


22.3 


220 


217.9 


30.6 


280 


277.3 


39.0 




40.6 


06.7 


101 


100.0 


14.1 


161 


159.4 


22.4 


221 


218.8 


30.8 


281 


278.3 


39.1 




42 


41.6 


06.8 


102 


101.0 


14.2 


162 


160.4 


22.6 


222 


219.8 


30.9 


282 


279.3 


39.9 




4S 


42.6 


06.0 


103 


102.0 


14.3 


163 


161.4 


22.7 


223 


220.8 


31.0 


283 


280.2 


39.4 




44 


43.6 


06.1 


104 


103.0 


14.6 


164 


162.4 


22.8 


224 


281.8 


31.2 


284 


281.2 


39.6 




46 


44.6 


06.3 


105 


104.0 


14.6 


166 


163.4 


23.0 


226 


222.8 


31.3 


286 


282.2 


39.7 




46 


46.6 


06.4 


106 


106.0 


14.8 


166 


164.4 


23.1 


226 


223.8 


31.5 


28Q 


283.2 


S9.C 




47 


46.6 


06.6 


107 


106.0 


14.9 


167 


165.4 


23.2 


227 


224.8 


31.6 


287 


284.2 


39.! 




48 


47.6 


06.7 


108 


106.9 


16.0 


168 


166.4 


23.4 


228 


226.8 


31.7 


288 


285.2 


40.1 




49 


48.6 


06.8 


109 


107.0 


15.2 


169 


167.4 


23.6 


229 


226.8 


31.9 


289 


286.2 


40.S 




60 


49.6 


07.0 


110 
111 


108.9 


16.3 


170 


168.3 


23.7 


230 


227.8 


32.0 


290 


287.2 


40.4 




61 


60.6 


07.1 


109.9 


16.4 


171 


169.3 


23.8 


231 


228.8 


32.1 


291 


288.2 


40.6 




62 


61.6 


07.2 


112 


110.9 


16.6 


172 


170.3 


23.9 


232 


229.7 


32.3 


292 


289.2 


40.6 




6S 


62.6 


07.4 


lis 


111.9 


15.7 


173 


171.3 


24.1 


233 


230.7 


32.4 


293 


290.1 


40.8 
40. S 




64 


63.6 


07.6 


114 


112.9 


16.9 


174 


172.3 


24.2 


234 


231.7 


32.6 


294 


291.1 




66 


64.6 


07.7 


116 


113.9 


16.0 


176 


173.3 


24.4 


236 


232.7 


32.7 


296 


292.1 


41.1 




66 


65.6 


07,8 


116 


114.9 


16.1 


176 


174.3 


24.6 


236 


233.7 


32.8 


29d 


293.1 


41.3 




67 


66.4 


07.9 


117 


116.9 


16.3 


177 


176.3 


24.6 


287 


234.7 


33.0 


297 


2M.1 


41.3 




68 


67.4 


08.1 


118 


116.9 


16.4 


178 


176.3 


24.8 


288 


235.7 


33.1 


298 


295.1 


41.5 




69 


68.4 


08.2 


119 


117.8 


16.6 


179 


177.3 


24.9 


289 


236.7 


33.3 


299 


296.1 


41.6 




60 


69.4 08.4 


120 


118.8 


16.7 


180 
Dist 


178.2 


25.1 


240 
DUt 


237.7 


33.4 


300 


297.1 


41.8 




Dut 


Dep.) LAt. 


Dist 


Dep. 


LAt 


Dep. 


Lat 


Dep. 


Lat 


Dut 


Dep. 


Lat 
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Difference of Latitade and Depart 


ore for 9 Degrees. 1 


Dist 


Lat 


Dep. 


DUt 


Lat 


Dep. 


DUt 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


01.0 


00.2 


61 


60.2 


09.6 


121 


119.5 


18.9 


181 


178.8 


28.3 


241 


238.0 


37.7 


2 


02.0 


00.3 


62 


61.2 


09.7 


122 


120.5 


19.1 


182 


179.8 


28.6 


242 


239.0 


37.9 


3 


03.0 


00.6 


63 


62.2 


09.9 


123 


121.5 


19.2 


188 


180.7 


28.6 


243 


240.0 


38.0 


4 


04.0 


00.6 


64 


63.2 


10.0 


124 


122.6 


19.4 


184 


181.7 


28.8 


244 


241.0 


38.2 


6 


04.9 


00.8 


66 


64.2 


10.2 


126 


123.6 


19.6 


ia5 


182.7 


28.9 


246 


242.0 


38.3 





06.9 


00.9 


66 


66.2 


10.3 


126 


124.4 


19.7 


186 


183.7 


29.1 


246 


243.0 


38.6 


7 


06.9 


01.1 


67 


66.2 


10.6 


127 


125.4 


19.9 


187 


184.7 


29.3 


247 


244.0 


88.6 


8 


07.9 


01.3 


68 


67.2 


10.6 


128 


126.4 


20.0 


188 


185.7 


29.4 


248 


244.9 


38.8 


9 


08.9 


01.4 


69 


68.2 


10.8 


129 


127.4 


20.2 


189 


186.7 


29.6 


249 


246.9 


39.0 


10 
11 


09.9 


01.6 


70 


69.1 


11.0 


130 
131 


128.4 


20.3 


190 


187 7 


29.7 


260 


246.9 


39.1 


10.9 


01.7 


71 


70.1 


11.1 


129.4 


,20.6 


191 


188.6 


29.9 


261 


247.9 


39.3 


12 


11.9 


01.9 


72 


71.1 


11.8 


182 


130.4 


20.6 


192 


189.6 


30.0 


262 


248.9 


39.4 


IS 


12.8 


02.0 


73 


72.1 


11.4 


133 


181.4 


20.8 


103 


190.6 


30.2 


263 


249.9 


39.6 


14 


13.8 


02.2 


74 


73.1 


11.6 


134 


132.4 


21.0 


194 


191.6 


30.3 


264 


260.9 


39.7 


16 


14.8 


02.3 


76 


74.1 


11.7 


136 


138.3 


21.1 


195 


192.6 


30.6 


266 


251.9 


89.9 


16 


16.8 


02.6 


76 


76.1 


11.9 


136 


134.3 


21.3 


196 


193.6 


30.7 


266 


262.8 


40.0 


17 


16.8 


02.7 


77 


76.1 


12.0 


137 


136.3 


21.4 


197 


194.6 


30.8 


267 


253.8 


40.2 


18 


17.8 


02.8 


78 


77.0 


12.2 


138 


136.8 


21.6 


198 


196.6 


31.0 


268 


264.8 


40.4 


19 


18.8 


03.0 


79 


78.0 


12.4 


139 


137.3 


21.7 


199 


196.6 


81.1 


269 


265.8 


40.6 


20 


19.8 


03.1 


80 


79.0 


12.5 


140 


138.3 


21.9 


200 
201 


197.6 


81.3 


260 
261 


266.8 


40.7 


21 


20.7 


03.3 


81 


80.0 


12.7 


141 


139.3 


22.1 


198.6 


81.4 


267.8 


40.8 


22 


21.7 


03.4 


82 


81.0 


12.8 


142 


140.3 


22.2 


202 


199.5 


81.6 


202 


258.8 


41.0 


2S 


22.7 


03.6 


83 


82.0 


18.0 


143 


141.2 


22.4 


203 


200.6 


31.8 


263 


269.8 


41.1 


24 


23.7 


03.8 


84 


83.0 


13.1 


144 


142.2 


22.6 


204 


201.5 


31.9 


264 


260.7 


41.3 


26 


24.7 


03.9 


86 


84.0 


13.3 


146 


143.2 


22.7 


205 


202.6 


82.1 


266 


261.7 


41.6 


26 


26.7 


04.1 


86 


84.9 


13.6 


146 


144.2 


22.8 


206 


203.6 


82.2 


266 


262.7 


41.6 


27 


26.7 


04.2 


87 


86.9 


13.6 


147 


146.2 


23.0 


207 


204.5 


32.4 


267 


263.7 


41.8 


28 


27.7 


04.4 


88 


86.9 


18.8 


148 


146.2 


23.2 


208 


206.4 


32.6 


268 


264.7 


41.9 


29 


28.6 


04-6 


89 


87.9 


13.9 


149 


147.2 


23.3 


209 


206.4 


32.7 


269 


266.7 


42.1 


SO 


29.6 


04.7 


90 


88.9 


14.1 


150 
161 


148.2 


23.6 


210 
211 


207.4 


82.9 


270 


266.7 


42.2 


SI 


30.6 


04.8 


91 


89.9 


14.2 


149.1 


23.6 


208.4 


38.0 


271 


267.7 


42.4 


32 


31.6 


05.0 


92 


90.9 


14.4 


162 


160.1 


23.8 


212 


209.4 


83.2 


272 


268.7 


42.6 


33 


82.6 


05.2 


93 


91.9 


14.6 


153 


151.1 


23.9 


213 


210.4 


33.3 


273 


269.7 


42.7 


84 


33.6 


06.3 


94 


92.8 


14.7 


154 


162.1 


24.1 


214 


211.4 


33.6 


274 


270.6 


42.9 


36 


84.6 


05.5 


96 


93.8 


14.9 


165 


153.1 


24.2 


216 


212.4 


83.6 


276 


271.6 


43.0 


36 


86.6 


05.6 


96 


94.8 


16.0 


166 


164.1 


24.4 


216 


213.8 


33.8 


276 


272.6 


43.2 


S7 


36.6 


05.8 


97 


96.8 


16.2 


157 


156.1 24. 6| 


217 


214.8 


33.9 


277 


273.6 


43.3 


38 


87.6 


05.9 


98 


96.8 


16.3 


168 


166.1 


24.7 


218 


216.8 


84.1 


278 


274.6 


43.6 


39 


38.6 


06.1 


99 


97.8 


16.6 


159 


167.0 


24.9 


219 


216.8 


84.3 


279 


276.6 


48.6 


40 


39.6 


06.3 


100 
101 


yo .9 


15.6 


160 


168.0 


26.0 


220 
221 


217.8 


34.4 


280 
281 


276.6 


43.8 


41 


40.5 


06.4 


99.8 


16.8 


161 


159.0 


26.2 


218.3 


34 «6 


277.6 


44.0 


42 


41.6 


06.6 


102 


100.7 


16.0 


162 


160.0 


26.3 


222 


219.3 


34.7 


282 


278.6 


44.1 


48 


42.6 


06.7 


103 


101.7 


16.1 


163 


161.0 


26.6 


223 


220.3 


84.9 


283 


279.6 


44.3 


44 


43.6 


06.9 


104 


102.7 


16.3 


164 


162.0 


26.7 


224 


221.2 


36.0 


284 


280.6 


44.4 


46 


44.4 


07.0 


106 


103.7 


16.4 


166 


163.0 


26.8 


226 


222.2 


36.2 


286 


281.6 


44.6 


46 


46.4 


07.2 


106 


104.7 


16.6 


166 


164.0 


26.0 


226 


228.2 


36.4 


286 


282.6 


44.7 


47 


46.4 


07.4 


107 


106.7 


16.7 


167 


164.9 


26.1 


227 


224.2 


36.6 


287 


283.6 


44.9 


48 


47.4 


07.6 


108 


106.7 


16.9 


168 


166.9 


26.3 


228 


226.2 


86.7 


288 


284.6 


45.1 


49 


48.4 


07.7 


109 


107.7 


17.1 


169 


166.9 


26.4 


229 


226.2 


36.8 


289 


286.4 


46.2 


60 


49.4 


07.8 


110 


108.6 


17.2 


170 


167.9 


26.6 


280 


227.2 


36.0 


290 


286.4 


46.4 


61 


60.4 


08.0 


111 


109.6 


17.4 


171 


168.9 


26.8 


231 


228.2 


86.1 


291 


287.4 


46.5 


62 


61.4 


08.1 


112 


110.6 


17.6 


172 


169.9 


26.9 


232 


229.1 


36.8 


292 


288.4 


45.7 


63 


62.3 


08.3 


113 


111.6 


17.7 


173 


170.9 


27.1 


233 


230.1 


86.4 


293 


289.4 


46.8 


64 


63.8 


08.4 


114 


112.6 


17.8 


174 


171.9 


27.2 


234 


231.1 


86.6 


294 


290.4 


46.0 


66 


64.8 


08.6 


116 


113.6 


18.0 


175 


172.8 


27.4 


236 


232.1 


86.8 


296 


291.4 


46.1 


66 


66.3 


08.8 


116 


114.6 


18.1 


176 


178.8 


27.6 


236 


233.1 


36.9 


296 


292.4 


46.8 


67 


66.3 


08.9 


117 


116.6 


18.3 


177 


174.8 


2T.7 


237 


234.1 


37.1 


297 


293.4 


46.6 


68 


67.3 


09.1 


118 


116.6 


18.6 


178 


176.8 


27.8 


238 


286.1 


37.2 


298 


294.8 


46.6 


69 


68.3 


09.2 


110 


117.6 


18.6 


179 


176.8 


28.0 


239 


236.1 


37.4 


299 


295.3 


46.8 


60 
Dist 


69.8 


09.4 


120 


118.5 


18.8 


180 


177.8 


28.2 


240 


287.0 


87.6 


800 


296.3 


46.9 


Dep. 


Lat 


Di8t 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 
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Difference of Latitude and Departi 


are for 10 Deg^eea. 1 


Dist. 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


i 


01.0 


00.2 


61 


60.1 


10.6 


121 


119.2 


21.0 


181 


178.3 


31.4 


241 


237. S 


41.8 


2 


02.0 


00.3 


62 


61.1 


10.8 


122 


120. 




21.2 


182 


179.2 


31.6 


242 


238.S 


42.0 


S 


03.0 


00.6 


63 


62.0 


10.9 


123 


121. 




21.4 


183 


180.2 


31.8 


243 


239.S 


42.2 


4 


03.9 


00.7 


64 


63.0 


11.1 


124 


122 




21.6 


184 


181.2 


32.0 


244 


240.S 


42.4 


6 


04.9 


00.9 


66 


64.0 


11.3 


125 


123. 




21.7 


ia'> 


182.2 


32.1 


246 


241. S 


42.6 


6 


06.9 


01.0 


66 


65.0 


11.5 


126 


124. 




21.9 


186 


183.2 


32.3 


246 


242.S 


42.7 


7 


06.9 


01.2 


67 


66.0 


11.6 


127 


125. 




22.1 


187 


184.2 


32.6 


247 


243.^ 


42.9 


8 


07.9 


01.4 


68 


67.0 


11.8 


128 


126. 




22.2 


188 


185.1 


32.6 


248 


244.2 


43.1 


9 


08.9 


01.6 


60 


68.0 


12.0 


129 


127 


.0 


22.4 


180 


186.1 


32.8 


249 


246.2 


43.2 


10 


09.8 


01.7 


70 


68.9 


12.2 


130 


128 


.0 


22.6 


190 


187.1 


33.0 


260 


246.2 


43.4 


11 


10.8 


01.9 


71 


69.9 


12.3 


131 


129. 


.0 


22.7 


191 


188.1 


33.2 


251 


247.2 


43.6 


12 


11.8 


02.1 


72 


70.9 


12.6 


132 


130. 


,0 


22.9 


192 


189.1 


33.3 


252 


248.2 


^'^ 


IS 


12.8 


02.3 


73 


71.9 


12.7 


133 


131. 


.0 


23.1 


193 


190.1 


33.5 


253 


249.2 


43.9 


14 


13.8 


02.4 


74 


72.9 


12.8 


134 


132 


.0 


23.3 


194 


191.0 


33.7 


254 


250.1 


44.1 


16 


14.8 


02.6 


76 


73.9 


13.0 


136 


132 


.0 


23.4 


196 


192.0 


33.9 


265 


251.1 


44.3 


10 


16.8 


02.8 


76 


74.8 


13.2 


136 


133. 


.9 


23.6 


196 


193.0 


34.0 


266 


252.1 


44.5 


17 


16.7 


03.0 


77 


76.8 


13.4 


137 


134. 


.9 


23.8 


197 


194.0 


34.2 


267 


263.1 


44.6 


18 


17.7 


03.1 


78 


76.8 


13.6 


138 


135 


.9 


24.0 


198 


196.0 


34.4 


268 


264.1 


44.8 


19 


18.7 


03.3 


79 


77.8 


13.7 


139 


136. 


.9 


24.1 


199 


196.0 


34.6 


259 


266.1 


46.0 


20 


19.7 


03.5 


80 


78.8 


13.9 


140 


137 


.9 


24.3 
24.6 


200 


197.0 


34.7 


260 


266.1 


46.1 


21 


20.7 


03.6 


81 


79.8 


14.1 


141 


138 


.9 


201 


197.9 


34.9 


261 


257.0 


45.3 


22 


21.7 


03.8 


82 


80.8 
'M.7 


14.2 


142 


139 


.8 


24.7 


202 


198.9 


35.1 


262 


258.0 


46.5 


2S 


22.7 


04.0 


83 


14.4 


143 


140 


.8 


24.8 


203 


199.9 


36.3 


263 


259.0 


46.7 


24 


23.6 


04.2 


84 


82.7 


14.6 


144 


141. 


.8 


25.0 


204 


200.9 


36.4 


264 


260.0 


46.8 


26 


24.6 


04.3 


86 


83.7 


14.8 


145 


142. 


.8 


25.2 


206 


201.9 


36.6 


266 


261.0 


46.d 


26 


26.6 


04.6 


86 


84.7 


14.9 


146 


143. 


.8 


26.4 


206 


202.9 


36.8 


266 


262.0 


40.fl 


27 


26.6 


04.7 


87 


86.7 


16.1 


147 


144. 


.8 


26.6 


207 


203.9 


36.9 


267 


262.9 


46.4 


28 


27.6 


04.9 


88 


86.7 


16.3 


148 


146. 


.8 


25.7 


208 


204.8 


36.1 


268 


263.9 


40.6 


29 


28.6 


05.0 


89 


87.6 


16.6 


149 


146. 




26.9 


209 


206.8 


36.3 


269 


264.9 


40.7 


30 


29.6 


06.2 


90 
01 


88.6 


15.6 


160 


147. 




26.0 


210 


206.8 


36.6 


270 


266.9 


40.9 


31 


30.6 


06.4 


89.6 


15.8 


161 


148. 




26.2 


211 


207.8 


36.6 


271 


266.9 


47.1 


32 


31.6 


06.6 


92 


90.6 


16.0 


162 


149. 




26.4 


212 


208.8 


36.8 


272 


267.9 


47.2 


33 


32.6 


06.7 


93 


91.6 


16.1 


163 


160. 




26.6 


213 


209.8 


87.0 


273 


268.9 


47.4 


34 


33.6 


06.9 


94 


92.6 


16.3 


164 


161. 




26.7 


214 


210.7 


37.2 


274 


209.8 


47.6 


36 


34.6 


06.1 


96 


93.6 


16.6 


155 


152. 


.6 


26.9 


215 


211.7 


37.3 


275 


270.8 


47.8 


36 


36.5 


06.3 


96 


94.5 


16.7 


166 


153. 


.6 


27.1 


216 


212.7 


37.6 


276 


271.8 


47.9 


37 


36.4 


06.4 


97 


96.6 


16.8 


157 


164. 


.6 


27.3 


217 


213.7 


37.7 


277 


272.8 


48.1 


38 


37.4 


06.6 


98 


96.5 


17.0 


168 


155. 


.6 


27.4 


218 


214.7 


37.9 


278 


273.8 


48.3 


39 


38.4 


06.8 


99 


97.6 


17.2 


169 


166. 


.6 


27.6 


219 


215.7 


38.0 


279 


274.8 


48.4 


40 
41 


39.4 


06.9 


100 


98.5 


17.4 


160 


167, 


.6 


27.8 


220 


216.7 


38.2 


280 


276.7 


48.6 


40.4 


07.1 


UOl 


99.6 


17.6 


161 


158. 


.6 


28.0 


221 


217.6 


38.4 


281 


276.7 


48.8 


42 


41.4 


07.3 


102 


100.6 


17.7 


162 


169. 


.6 


28.1 


222 


218.6 


38.5 


282 


277.7 


49.0 


43 


42.3 


07.6 


103 


101.4 


17.9 


163 


160. 


.5 


28.3 


223 


219.6 


38.7 


283 


278.7 


49.1 


44 


43.3 


07.6 


104 


102.4 


18.1 


164 


161. 


.6 


28.6 


224 


220.6 


38.9 


284 


279.7 


49.3 


46 


44.3 


07.8 


106 


103.4 


18.2 


165 


162. 


.5 


28.7 


226 


221.6 


39.1 


286 


280.7 


49.6 


46 


46.3 


08.0 


106 


104.4 


18.4 


166 


163. 


.5 


28.8 


226 


222.6 


39.2 


286 


281.7 


49.7 


47 


46.3 


08.2 


107 


106.4 


18.6 


167 


164. 




29.0 


227 


223.6 


39.4 


287 


282.6 


49.8 


48 


47.3 


08.3 


108 


106.4 


18.8 


168 


165. 




29.2 


228 


224.5 


39.6 


288 


283.6 


60.d 


49 


48.3 


08.6 


109 


107.3 


18.9 


169 


166. 




29.3 


229 


225.6 


39.8 


289 


284.6 


60.2 


60 
61 


49.2 


08.7 


110 
111 


108.3 


19.1 


170 
171 


167. 




29.6 


230 


226.6 


39.9 


290 


285.6 


60.4 


60.2 


08.9 


109.3 


19.3 


168. 




29.7 


231 


227.5 


40.1 


291 


286.6 


60.5 


62 


61.2 


09.0 


112 


110.3 


19.4 


172 


169. 




29.9 


232 


228.6 


40.3 


292 


287.6 


60.7 


63 


62.2 


09.2 


113 


111.3 


19.6 


173 


170. 




30.0 


233 


229.6 


40.6 


293 


288.5 


60.9 


64 


63.2 


09.4 


114 


112.3 


19.8 


174 


171. 




30.2 


234 


230.4 


40.6 


294 


289.5 


61.1 


66 


64.2 


09.6 


116 


113.3 


20.0 


176 


172 




30.4 


235 


231.4 


40.8 


295 


290.5 


61.2 


66 


66.1 


09.7 


116 


114.2 


20.1 


176 


173. 




30.6 


236 


232.4 


41.0 


296 


291.6 


61.4 


67 


66.1 


09.9 


117 


116.2 


20.3 


177 


174 




30.7 


237 


233.4 


41.2 


297 


292.6 


51.6 


68 


67.1 


10.1 


118 


116.2 


20.6 


178 


175. 




30.9 


288 


234.4 


41.3 


298 


293.6 


61.7 


69 


68.1 


10.2 


119 


117.2 


20.7 


179 


176 




31.1 


239 


236.4 


41.6 


299 


294.6 


61.9 


60 


69.1 


10.4 


120 

Di8t 


118.2 


20.8 


180 


177. 




31.3 


240 


236.4 


41.7 


300 


296.4 


62.1 


Dist 


Dep. 


lAt 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat. 










For 8 


Degrees. 1 



TABLE U. 27 1 
Difference of Lalitude and Departure for 11 Degreea. || 


D».. 


Lat. 


Dcp. 


Ui.<t 


Lai. 


De,,. 


Disc. 


Lst, 


Dep. 


U«l. 


L.t. 


Dep. 


On. 


L»t, 


Dep. 


2 


02 
02 
03 
04 
05 

07 

09 





f 


00 

00 
00 

01 
01 
01 

01 


2 
i 

a 

8 


3 
5 
7 
9 


01 
62 
03 
64 
65 
66 
67 
6B 
6! 


59 
60 
61 
62 
63 
64 
65 
66 

G8 


9 
9 

8 

8 

* 


11.6 
11.8 
12.0 
13.3 
12.4 
12.6 
12.8 
13.0 
IS .2 
13.4 


122 
183 
124 
186 
126 
127 
128 
120 
130 


118.8 

120.7 

122 !l 
123.7 
124.7 
125.6 

126.6 
127.6 


23!3 
23.5 
23.7 
23.9 
24.0 
24.2 
21.1 
24. C 
21,8 


181 
182 
183 
184 
18S 
186 
187 
188 
18t 


177.5 

181 ! I 

186!g 
186.5 


Sl.S 
34.7 


241 
842 
243 
241 

215 
210 
247 
218 
249 
350 


236.6 
237.6 

m'.l 

244.1 


46.0 
46.2 
46.4 

40.6 
40,7 


2( 


10 
It 
12 
13 
14 
16 
16 
17 
18 


8 
8 
8 
7 

7 
7 
7 
7 
7 


02 
02 
02 
02 
02 
03 
03 
03 
03 
03 


S 

5 
7 
9 

2 
4 



8 


7i 

73 
74 

75 
76 
77 
78 
79 
80 


70 
71 
72 
73 
71 
75 
70 
77 
78 


6 
ft 

I 


13.6 

14.3 
14.6 

14.9 

15.3 


131 
132 
133 
134 
135 
130 
137 
138 
139 
110 


128.6 
129.6 
130.6 
131.5 

136! 4 
137.4 


25^2 
25.4 

25.0 
25.8 
26.0 
26.1 
2G.3 
26.5 
26.7 


191 
192 
193 
194 
196 
19G 
19T 
198 
199 
200 


187.5 
188.6 
189.5 
190.4 
191.4 
192.4 
193.4 
IW.l 
1D5.S 
196.3 


30.4 
30,6 
30.8 
37.0 
37.8 
37.1 
37.0 
37.8 
38.0 
38.2 


252 

253 
251 
255 
256 
257 
-258 
259 
200 


240.4 
247.1 
248.4 
249.3 
2.50.3 
251.3 
252.3 
253.3 
254.2 
255.2 


47. B 

48.1 
48.3 
48. S 
48.7 
48. S 
49.0 
49.8 
49.4 
40.6 


ill 
22 
23 
94 

as 

20 
27 
SS 
39 
30 


21 
22 
23 
24 
25 
20 
27 
28 
29 


6 

e 

G 


s 

6 
G 


04 
04 
04 

04 
05 
05 
05 

05 
05 


( 
2 
4 
G 
8 

2 
3 
5 
7 


81 

Si 
8i 

86 
88 
•H 


79 
80 
81 

63 
84 

86 


5 

I 

5 

4 
3 


IS .5 
lfi.6 
18. B 
16.0 
10.2 
■16.4 
16.6 
16.8 
17.0 
17.2 


141 
142 
143 
144 
145 
146 
147 
148 
149 
ISO 


138.1 
139.4 
110.4 
141.4 
142 .2 
143. B 
144 .S 
148.3 
146.3 
147.2 


26.1 

27^3 
27.5 
37.7 
B7.9 
28.0 
28.2 
28.4 
28.0 


201 
20! 

206 
806 
807 
808 
209 
810 


107.; 

1 


38 !a 

39.1 
S9.S 
19.5 
89.7 
89.9 
10.1 


261 
262 
263 
261 
865 

see 

867 
868 
369 


(57 !s 
258.2 
259.1 
200.1 
201.1 
202.1 
203.1 


6o!o 
GO. 8 
50.4 

50 ,6 

50.8 
50.9 

6l!s 

51 .S 


3) 
S2 

34 

3r> 

36 
37 

38 
39 
40 


33 

35 
3S 
37 
3S 
39 


1 


05 
06 
06 
06 


3 
5 

9 

3 
4 




92 
93 
94 
9S 

90 
97 
9B 
09 
lOfl 


90 
Bl 
92 
03 
91 
95 

97 

as 


3 
3 
3 
3 
3 
2 
2 
2 
2 
2 


17.4 
17.6 
17.7 
17.9 

18.1 
18.3 
18.6 
18.7 
18.9 
19.1 


ISl 

166 
157 
158 
159 

100 


148.2 
119.9 
160.2 
161.2 
162.2 
1S3.1 
161.1 
155.1 
156.1 
157.1 


88.8 
29.0 
29.2 
29.4 

29.6 
29.8 
80.0 

3o!3 
30.5 


811 
812 
213 
211 
215 
216 

218 
219 

230 


J.7.1 

212.0 
213.0 
211.0 
215.0 
216.0 


10.3 
10.5 
10.0 
10.8 
11.0 
11.2 
11.1 
11.6 
41.8 
42.0 


271 
272 
273 
274 
376 
370 
377 
378 
370 
380 


20G.-0 
207.0 
208.0 
209.0 

"1:1 

271. [ 


61.7 

5a!s 

58. t 
68.7 
52.9 

53!a 
53.4 


41 
43 
41 

44 
4S 
46 
47 
48 
49 

ao 


40 
41 
42 
43 

44 
4S 
46 

47 
48 
49 


2 
2 
2 

2 
2 

1 


07 
08 

08 
09 
09 
09 
09 


8 

2 
4 

6 
8 

2 
3 
5 


102 
103 
104 

105 
106 
107 
■ 08 
109 
110 


107 


1 


10.5 
19.7 
19.8 
20.0 

20.2 
20.4 
20.6 
Y0.8 
21.0 


lei 

162 
163 
161 
165 
16G 


158.0 
159.0 
100.0 
101. 1 

103 io 

163.9 
161.9 

165.9 


30.9 
31.1 

32]| 
32.2 
32.4 


221 
322 
223 
221 
225 
226 
227 
228 
220 
230 


216.9 
217.9 
218.9 
219.9 
220.9 
221.8 


42.2 
42.4 
42.0 
42.7 
43.9 
43.1 
43.3 
43.6 
13.7 
41.9 


881 

3sa 

883 
286 

288 
290 


275.8 
27G.8 
277.8 
278.8 
279.8 
280.7 
281.7 
883.7 
283.7 
381.7 


53.0 
53.8 
61.0 
61.2 
64.4 
61. 
64.8 
66 .0 
SS.l 
66.3 


G3 

S8 
SO 
60 


51 
52 

G3 

67 

il8 







9 
9 

9 


09 
09 
10 
10 
10 
10 
10 
{| 


9 

7 
9 

3 
4 


Hi 
m 

120 


114 




'< 

ft 
9 
8 
8 
8 


Sil.2 

ai.4 

21.6 
21.8 
81.9 

2a!3 

82.5 
22.7 
22.9 


171 
172 
173 
174 
175 
176 
177 
178 
179 
180 


IB7.B 
108. 8 
169.8 
170.8 
171.8 
172.8 
173.7 
174.7 
175.7 
176.7 


32. 
32.8 
33.0 
33.2 
33.1 
33.6 
3S.8 
34.0 
34.2 
34.3 


232 
233 
234 
836 
836 
837 
838 
239 
240 


226.8 
227.7 
228.7 
239.7 
230. T 
231.7 
232.6 
233.6 
234 .6 
235.6 


14.1 

44.6 
14.6 

44.8 


291 
292 
893 
S94 
895 
896 
897 
298 
299 


285.7 
286.6 
287.6 

i:I 

893.5 
294.5 


66.6 
66.7 

5o!6 

5G.7 


Di3L 


Dep. 


I*. 


DiiUDe,,. 


Lat. 


Di-.t. 


Dep. 


Lat. 


Dist. 


Dep. 


L»t. 


Dist. 


Dep. 


Lat. 


For 79 Degrees. | 



38 


- 


TABLE IL 


^ i 


Difference of Latitude and Departure for 13 Degrees. 1 


Dist 
1 


Lat 


Dep. 


Di8t 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 
241 


Lat 


Dep. 


01.0 


00.2 


61 


59.7 


12.7 


121 


118.4 


25.2 


177.0 


87.6 


236.7 


50.1 


2 


02.0 


00.4 


62 


60.6 


12.9 


122 


119.8 


25.4 


182 


178.0 


37.8 


242 


236.7 


60.3 


S 


02.0 


00.6 


63 


61.6 


13.1 


123 


120.8 


26.6 


183 


179.0 


38.0 


243 


237.7 


60.5 


4 


08.9 


00.8 


64 


62.6 


13.8 


124 


121.8 


26.8 


184 


180.0 


38.8 


244 


288.7 


60.7 


6 


04.9 


01.0 


66 


63.6 


18.6 


126 


122.8 


26.0 


186 


181.0 


38.5 


245 


239.6 


50.9 


6 


06.9 


01.2 


66 


64.6 


13.7 


126 


123.2 


26.2 


186 


181 9 


88.7 


246 


240.6 


61.1 


7 


06.8 


01.6 


67 


65.6 


18.9 


127 


124.2 


26.4 


187 


182.9 


88.9 


247 


241.6 


61.4 


8 


07.8 


01.7 


68 


66.6 


14.1 


128 


126.2 


26.6 


188 


183.9 


39.1 


248 


242.6 


51.6 





08.8 


01.9 


69 


67.6 


14.8 


129 


126.2 


26.8 


189 


184.9 


89.8 


249 


243.6 


51.8 


10 
11 


09.8 


02.1 


70 


68.6 


14.6 

14.8 


180 


127.2 


27.0 


190 


185.8 


89.6 


260 
261 


^.6 


62.0 


10.8 


02.3 


71 


69.4 


181 


128.1 


27.2 


191 


186.8 


89.7 


246.5 


52.2 


12 


11.7 


02.6 


72 


70.4 


16.0 


182 


129.1 


27.4 


192 


187.8 


89.9 


262 


246.5 


52.4 


IS 


12.7 


02.7 


78 


71.4 


16.2 


138 


130.1 


27.7 


193 


188.8 


40.1 


253 


247.5 


62.6 


14 


13.7 


02.9 


74 


72.4 


16.4 


184 


131.1 


27.9 


194 


189.8 


40.8 


264 


248.4 


62.8 


15 


14.7 


08.1 


76 


78.4 


16.6 


186 


132.0 


28.1 


196 


190.7 


40.6 


265 


249.4 


58.0 


16 


15.7 


03.8 


76 


74.8 


15.8 


186 


133.0 


28.3 


196 


191.7 


40.8 


266 


260.4 


63.2 


17 


16.6 


03.6 


77 


76.3 


16.0 


187 


134.0 


28.6 


197 


192.7 


41.0 


267 


261.4 


63.4 


18 


17.6 


08.7 


78 


76.8 


16.2 


188 


136.0 


28.7 


198 


198.7 


41.2 


268 


262.4 


63.6 


19 


18.6 


04.0 


79 


77.8 


16.4 


189 


186.0 


28.9 


199 


194.7 


41.4 


269 


268.3 


58.8 


20 


19.6 


04.2 


80 


78.8 


16.6 


140 


136.9 


29.1 
29.3 


200 
201 


195.6 


41.6 


260 


264.3 


54.1 


21 


20.6 


04.4 


81 


79.2 


16.8 


141 


137.9 


196.6 


41.8 


261 


266.8 


64.3 


22 


21.5 


04.6 


82 


80.2 


17.0 


142 


138.9 


29.6 


202 


197.6 


42.0 


262 


266.3 


64.6 


28 


22.5 


04.8 


83 


81.2 


17.8 


143 


139.9 


29.7 


203 


198.6 


42.2 


263 


267.8 


54.7 


24 


23.5 


06.0 


84 


82.2 


17.5 


144 


140.9 


29.9 


204 


199.5 


42.4 


264 


268.2 


64.9 


25 


24.6 


06.2 


86 


88.1 


17.7 


145 


141.8 


30.1 


206 


200.6 


42.6 


266 


269.2 


56.1 


26 


25.4 


06.4 


86 


84.1 


17.9 


146 


142.8 


80.4 


206 


201.5 


42.8 


266 


260.2 


66.3 


27 


26.4 


06.6 


87 


86.1 


18.1 


147 


148.8 


80.6 


207 


202.6 


48.0 


267 


261.2 


66.6 


28 


27.4 


06.8 


88 


86.1 


18.8 


148 


144.8 


80.8 


208 


208.6 


43.2 


268 


262.1 


56.7 


29 


28.4 


06.0 


89 


87.1 


18.6 


149 


146.7 


81.0 


209 


204.4 


48.5 


269 


268.1 


66.9 


80 
81 


29.3 


06.2 


90 


88.0 


18.7 


160 


146.7 


81.2 


210 
211 


206.4 


48.7 


270 
271 


264.1 


66.1 


30.8 


06.4 


91 


89.0 


18.9 


161 


147.7 


31.4 


206.4 


43.9 


266.1 


66.3 


82 


81.8 


06.7 


92 


90.0 


19.1 


162 


148.7 


81.6 


212 


207.4 


44.1 


272 


266.1 


56.6 


88 


82.8 


06.9 


93 


01.0 


19.3 


163 


149.7 


81.8 


218 


208.8 


44.3 


273 


267.0 


56.8 


84 


38.8 


07.1 


94 


91.9 


19.6 


164 


150.6 


82.0 


214 


209.8 


44.6 


274 


268.0 


67.0 


86 


84.2 


07.8 


96 


92.9 


19.8 


155 


151.6 


32.2 


216 


210.8 


44.7 


276 


269.0 


67.2 


86 


86.2 


07.6 


96 


93.9 


20.0 


166 


162.6 


82.4 


216 


2H.8 


44.9 


276 


270.0 


67.4 


87 


86.2 


07.7 


97 


94.9 


20.2 


157 


168.6 


82.6 


217 


212.3 


46.1 


277 


270.9 


67.6 


38 


87.2 


07.9 


98 


96.9 


20.4 


158 


164.6 


82.9 


218 


218.2 


45.8 


278 


271.9 


67.8 


89 


88.1 


06.1 


99 


96.8 


20.6 


169 


165.6 


83.1 


219 


214.2 


46.6 


279 


272.9 


56.0 


40 
41 


89.1 


08.8 


100 


97.8 


20.8 


160 


166.6 


88.3 


220 


216.2 


46.7 


280 


273.9 


56.2 


40.1 


08.6 


101 


98.8 


21.0 


161 


167.6 


83.6 


221 


216.2 


46.9 


281 


274.9 


66.4 


42 


41.1 


08.7 


102 


99.8 


21.2 


162 


168.6 


88.7 


222 


217.1 


46.2 


282 


276.8 


68.6 


43 


42.1 


08.9 


103 


100.7 


21.4 


168 


159.4 


33.9 


223 


218.1 


4&.4 


288 


276.8 


66.8 


44 


43.0 


09.1 


104 


101.7 


21.6 


164 


160.4 


34.1 


224 


210.1 


46.6 


284 


27T.8 


69.0 


45 


44.0 


09.4 


105 


102.7 


21.8 


166 


161.4 


84.8 


226 


220.1 


4d.8 


286 


278.8 


69.8 


46 


46.0 


09.6 


106 


108.7 


22.0 


166 


162.4 


34.5 


226 


221.1 


47.0 


286 


279.8 


69.6 


47 


46.0 


09.8 


107 


104.7 


22.2 


167 


163.4 


84.7 


227 


222.0 


47.2 


287 


28a.7 


69.7 


48 


47.0 


10.0 


108 


106.6 


22.6 


168 


164.8 


84.9 


228 


223.0 


47.4 


288 


281.7 


59.9 


49 


47.9 


10.2 


109 


106.6 


22.7 


169 


166.3 


85.1 


229 


224.0 


47.6 


289 


282.7 


60.1 


50 
61 


48.9 


10.4 


110 


107.6 


22.9 


170 
171 


166.8 


85.3 


230 
281 


226.0 


47.8 


290 


283.7 


60.8 


49.9 


10.6 


111 


108.6 


28.1 


167.8 


36.6 


226.0 


48.0 


291 


284.6 


60.6 


62 


50.9 


10.8 


112 


109.6 


23.3 


172 


168.2 


85.8 


232 


226.9 


48.2 


292 


286.6 


60.7 


53 


51.8 


11.0 


113 


110.6 


23.5 


178 


169.2 


86.0 


238 


227.9 


48.4 


298 


286.6 


60.9 


54 


52.8 


11.2 


114 


111.5 


28.7 


174 


170.2 


36.2 


234 


228.9 


48.7 


294 


287.6 


61.1 


55 


58.8 


11.4 


116 


112.5 


28.9 


175 


171.2 


86.4 


285 


229.9 


48.9 


296 


28S.6 


61.3 


56 


64.8 


11.6 


116 


118.6 


24.1 


176 


172.2 


86.6 


286 


230.8 


49.1 


296 


289.6 


61.5 


57 


66.8 


11.9 


117 


114.4 


24.3 


177 


173.1 


36.8 


287 


231.8 


49.3 


297 


290.6 


61.7 


58 


66.7 


12.1 


118 


116.4 


24.6 


178 


174.1 


87.0 


288 


232.8 


49.5 


298 


291.6 


62.0 


59 


67.7 


12.8 


119 


110.4 


24.7 


179 


175.1 


87.2 


239 


288.8 


49.7 


299 


292.5 


62.2 


60 
DUt 


68.7 


12.6 


120 


117.4 


24.9 


180 


176.1 


37.4 


240 


284.8 


49.9 


800 


298.4 


62*4 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 








For 78 Degrees. 1 









TABLE II. 
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Difference of Latitode and Departure for 13 Degrees. 




Dist 


LaL 


Dep. 


Di8t 


LAtlDep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 




I 


01.0 


00.2 


61 


59.4 


13.7 


121 


117.9 


27.2 


181176.4 


40.7 


241 


234.8 


54.2 




2 


01.9 


00.4 


62 


60.4 


13.9 


122 


118.9 


27.4 


182 


177.3 


40.9 


242 


236.8 


54.4 




8 


02.0 


00.7 


63 


61.4 


14.2 


123 


119.8 


27.7 


183 


178.3 


41.2 


243 


236.8 


54.7 




4 


03.9 


00.9 


64 


62.4 


14.4 


124 


120.8 


27.9 


184 


179.3 


41.4 


244 


287.7 


54.9 




6 


04.9 


01.1 


66 


63.3 


14.6 


126 


121.8 


28.1 


ia5 


180.3 


41.6 


246 


238.7 


65.1 




6 


05.8 


01.3 


66 


64.3 


14.8 


126 


122.8 


28.3 


186 


181.2 


41.8 


246 


239.7 


55.3 




7 


06.8 


01.6 


67 


66.3 


15.1 


127 


123.7 


28.6 


187 


182.2 


42.1 


247 


240.7 


56.6 




8 


07.8 


01.8 


68 


66.3 


16.3 


128 


124.7 


28.8 


188 


183.2 


42.3 


248 


241.6 


66.8 




9 


08.8 


02.0 


69 


67.2 


16.6 


129 


126.7 


29.0 


189 


184.2 


42.5 


249 


242.6 


66.0 




10 


09.7 


02.2 


70 
71 


68.2 


15.7 


130 


126.7 


29.2 


190 


186.1 


42.7 


260 
261 


243.6 


56.2 




11 


10.7 


02.5 


69.2 


16.0 


131 


127.6 


29.6 


191 


186.1 


43.0 


244.6 


56.6 




12 


11.7 


02.7 


72 


70.2 


16.2 


132 


128.6 


29.7 


192 


187.1 


43.2 


262 


246.5 


56.7 




13 


12.7 


02.9 


73 


71.1 


16.4 


133 


129.6 


29.9 


193 


188.1 


43.4 


263 


246.6 


56.9 




14 


13.6 


03.1 


74 


72.1 


16.6 


134 


130.6 


30.1 


194 


189.0 


43.6 


264 


247.5 


57.1 




16 


14.6 


03.4 


76 


73.1 


16.9 


136 


131.6 


30.4 


196 


190.0 


43.9 


266 


248.5 


67.4 




16 


15.6 


03.6 


76 


74.1 


17.1 


136 


132.6 


30.6 


196 


191.0 


44.1 


266 


249.4 


57.6 




17 


16.6 


03.8 


77 


76.0 


17.3 


137 


133.6 


30.8 


197 


192.0 


44.3 


257 


260.4 


57.8 




18 


17.5 


04.0 


78 


76.0 


17.6 


138 


134.5 


81.0 


198 


192.9 


44.5 


268 


261.4 


58.0 




19 


18.5 


04.3 


79 


77.0 


17.8 


139 


135.4 


31.3 


199 


193.9 


44.8 


259 


252.4 


58.3 




20 
21 


19.5 


04.5 


80 


77.9 


18.0 


140 


136.4 


81.6 


200 
201 


194.9 


46.0 


260 


253.3 


68.6 




20.5 


04-7 


81 


78.9 


18.2 


141 


137.4 


31.7 


196.8 


46.2 


261 


264.3 


68.7 




22 


21.4 


04.9 


82 


79.9 


18.4 


142 


138.4 


31.9 


202 


196.8 


45.4 


262 


265.3 


58.9 




2S 


22.4 


05.2 


83 


80.9 


18.7 


143 


139.3 


32.2 


203 


197.8 


45.7 


263 


266.3 


59.2 




24 


23.4 


05.4 


84 


81.8 


18.9 


144 


140.3 


32.4 


204 


198.8 


46.9 


264 


267.2 


59.4 




25 


24.4 


05.6 


86 


82.8 


19.1 


146 


141.3 


32.6 


206 


199.7 


46.1 


265 


268.2 


59.6 




26 


25.3 


05.8 


86 


83.8 


19.8 


146 


142.3 


32.8 


206 


200.7 


46.3 


266 


269.2 


69.8 




27 


26.3 


06.1 


87 


84.8 


19.6 


147 


143.2 


33.1 


207 


201.7 


46.6 


267 


260.2 


60.1 




28 


27.3 


06.3 


88 


86.7 


19.8 


148 


144.2 


33.3 


208 


202.7 


46.8 


268 


261.1 


60.3 




29 


28.3 


06.5 


89 


86.7 


20.0 


149 


146.2 


33.6 


209 


203.6 


47.0 


269 


262.1 


60.6 




80 


29.2 


06.7 


90 


87.7 


20.2 


160 
161 


146.2 


33.7 


210 


204.6 


47.2 


270 


263.1 


60.7 




31 


30.2 


07.0 


91 


88,7 


20.6 


147.1 


34.0 


211 


206.6 


47.6 


271 


264.1 


61.0 




32 


31.2 


07.2 


92 


89.6 


20.7 


162 


148.1 


34.2 


212 


206.6 


47.7 


272 


266.0 


61.2 




33 


32.2 


07.4 


93 


90.6 


20.9 


163 


149.1 


34.4 


213 


207.5 


47.9 


278 


266.0 


61.4 




34 


33.1 


07.6 


94 


91.6 


21.1 


154 


160.1 


34.6 


214 


208.5 


48.1 


274 


267.0 


61.6 




35 


34.1 


07.9 


96 


92.6 


21.4 


156 


161.0 


34.9 


215 


209.5 


48.4 


275 


268.0 


61.9 




36 


35.1 


08.1 


96 


93.5 


21.6 


156 


152.0 


35.1 


216 


210.5 


48.6 


276 


268.9 


62.1 




37 


36.1 


08.3 


97 


94.5 


21.8 


157 


153.0 


36.8 


217 


211.4 


48.8 


277 


269.9 


62.3 




38 


37.0 


08.6 


98 


95.6 


22.0 


168 


164.0 


36.5 


218 


212.4 


49.0 


278 


270.9 


62.5 




39 


38.0 


08.8 


99 


96.6 


22.3 


169 


154.9 


35.8 


219 


213.4 


49.3 


279 


271.8 


62.8 




40 
41 


39.0 


09.0 


100 


97.4 


22.5 


160 


155.9 


36.0 


220 


214.4 


49.5 


280 


272.8 


63.0 




39.9 


09.2 


101 


98.4 


22.7 


161 


166.9 


36.2 


221 


215.3 


49.7 


281 


273.8 


63.2 




42 


40.9 


09.4 


102 


99.4 


22.9 


162 


157.8 


36.4 


222 


216.3 


49.9 


282 


274.8 


63.4 




43 


41.9 


09.7 


103 


100.4 


23.2 


163 


168.8 


36.7 


223 


217.3 


50.2 


288 


275.7 


63.7 




44 


42.9 


09.9 


104 


101.3 


23.4 


164 


159.8 


36.9 


224 


218.3 


50.4 


284 


276.7 


63.9 




45 


43.8 


10.1 


106 


102.3 


23.6 


166 


160.8 


37.1 


225 


219.2 


50.6 


285 


277.7 


64.1 




46 


44.8 


10.3 


106 


163.3 


23.8 


166 


161.7 


37.3 


226 


220.2 


50.8 


286 


278.7 


64.3 




47 


45.8 


10.6 


107 


104.3 


24.1 


167 


162.7 


37.6 


227 


221.2 


51.1 


287 


279.6 


64.6 




48 


46.8 


10.8 


108 


106.2 


24.3 


168 


163.7 


37.8 


228 


222.2 


51.3 


288 


280.6 


64.8 




49 


47.7 


U.O 


109 


106.2 


24.5 


169 


164.7 


36.0 


229 


223.1 


61.6 


289 


281.6 


65.0 




50 
51 


48.7 


11.2 


110 
111 


107.2 


24.7 


170 


166.6 


38.2 


230 


224.1 


51.7 


290 


282.6 


65.2 




49.7 


11.6 


108.2 


25.0 


171 


166.6 


38.6 


231 


225.1 


62.0 


291 


283.5 


65.6 




52 


50.7 


11.7 


112 


109.1 


25.2 


172 


167.6 


38.7 


232 


226.1 


52.2 


292 


284.5 


66.7 




53 


51.6 


11.9 


113 


110. 1 


26.4 


173 


168.6 


38.9 


233 


227.0 


52.4 


293 


286.5 


65.9 




54 


52.6 


12.1 


114 


111.1 


25.6 


174 


169.5 


39.1 


234 


228.0 


52.6 


294 


286.6 


66.1 




55 


53.6 


12.4 


116 


112.1 


25.9 


175 


170.6 


39.4 


235 


229.0 


62.9 


295 


287.4 


66.4 




56 


54.6 


12.6 


116 


113.0 


26.1 


176 


171.5 


39.6 


236 


230.0 


53.1 


296 


288.4 


66.6 




57 


55.5 


12.8 


117 


114. 


26.3 


177 


172.6 


39.8 


237 


230.9 


53.3 


297 


289.4 


66.8 




58 


56.5 


13.0 


118 


116.0 


26.5 


178 


173.4 


40.0 


238 


281.9 


53.6 


298 


290.4 


67.0 




59 


67.5 


13.3 


119 


116.0 


26.8 


179 


174.4 


40.3 


239 


232.9 


58.8 


299 


291.3 


67.3 




60 


58.6 


13.5 


120 


116.9 


27.0 


180 


175.4 


40.6 


240 


283.8 


54.0 


800 


292.8 


67.5 




Dist 


Dep.! Lat. 


Dist 


Dep. 


lAt 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Diit 


Dep. 


Lat 






For 77 Degreei. 
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TABLE IL 








Diflerence of Latitude and Departure for 14 Degreea. 




Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
241 


Lat 


Dep. 


1 


01.0 


00.2 


01 


69.2 


14.8 


121 


117.4 


29.3 


181 


175.6 


48.8 


238.8 


68.8 


2 


01.9 


00.5 


62 


60.2 


15.0 


122 


118.4 


29.5 


162 


176.6 


44.0 


242 


284.8 


68.6 


a 


02.9 


00.7 


68 


61.1 


15.2 


128 


119.8 


29.8 


188 


177.6 


44.8 


248 


285.8 


68.f 


4 


08.9 


01.0 


64 


62.1 


15.5 


124 


120.8 


80.0 


184 


178.5 


44.5 


244 


280.8 


69.0 


6 


04.9 


01.2 


65 


68.1 


15.7 


125 


121.3 


30.2 


185 


179.5 


44.8 


245 


287.7 


69.8 


6 


06.8 


01.5 


66 


64.0 


16.0 


126 


122.8 


80.5 


186 


180.5 


45.0 


246 


288.7 


69.6 


7 


06.8 


01.7 


67 


66.0 


16.2 


127 


123.2 


80.7 


187 


181.4 


45.2 


247 


289.7 


69.C 


8 


07.8 


01.9 


68 


66.0 


16.5 


128 


124.2 


81.0 


188 


182.4 


45.6 


248 


240.6 


60.6 





08.7 


02.2 


69 


67.0 


16.7 


129 


125.2 


81.2 


189 


183.4 


45.7 


249 


241.6 


60.2 


10 


09.7 


02.4 


70 


67.9 


16.9 


180 


126.1 


81.4 


190 
191 


184.4 


46.0 


260 


242.6 


60.6 




11 


10.7 


02.7 


71 


68.9 


17.2 


131 


127.1 


81.7 


185.8 


46.2 


251 


243.5 


60.7 


12 


11.6 


02.9 


72 


69.9 


17.4 


182 


128.1 


31.9 


192 


186.8 


46.4 


262 


244.5 


61. Q 


18 


12.6 


08.1 


78 


70.8 


17.7 


188 


129.0 


82.2 


193 


187.3 


46.7 


263 


246.6 


61.2 


14 


13.6 


08.4 


74 


71.8 


17.9 


184 


180.0 


82.4 


194 


188.2 


46.9 


254 


246.5 


5J-^ 


18 


14.6 


08.6 


75 


72.8 


18.1 


185 


181.0 


82.7 


195 


189.2 


47.2 


256 


247.4 


61.7 


16 


15.6 


08.9 


76 


73.7 


18.4 


186 


182.0 


82.9 


196 


190.2 


47.4 


256 


248.4 


61.9 


17 


16.6 


04.1 


77 


74.7 


18.6 


137 


132.9 


38.1 


197 


191.1 


47.7 


257 


249.4 


62.9 


18 


17.5 


04.4 


78 


76.7 


18.9 


188 


188.9 


88.4 


198 


192.1 


47.9 


258 


250.8 


62.4^1 


19 


18.4 


04.6 


79 


76.7 


19.1 


189 


184.9 


33.6 


199 


198.1 


48.1 


269 


251.8 


62.n| 


20 


19.4 


04.8 


80 


77.6 


19.4 


140 


185.8 


83.9 


200 
201 


194.1 


48.4 


260 
261 


252.8 


62.9 




21 


20.4 


05.1 


81 


78.6 


19.6 


141 


136.8 


34.1 


195.0 


48.6 


253.2 


63.1 




22 


21.8 


05.3 


82 


79.6 


19.8 


142 


137.8 


84.4 


202 


196.0 


48.9 


262 


254.2 


63.4 




28 


22.8 


05.6 


88 


80.5 


20.1 


148 


138.8 


84.6 


203 


197.0 


49.1 


268 


255.2 


63.6 




24 


23.3 


05.8 


84 


81.5 


20.8 


144 


139.7 


84.8 


204 


197.9 


49.4 


264 


256.2 


63.9 




25 


24.8 


06.0 


85 


82.5 


20.6 


145 


140.7 


85.1 


205 


198.9 


49.6 


266 


257.1 


64.1 




26 


26.2 


06.8 


86 


88.4 


20.8 


146 


141.7 


85.3 


206 


199.9 


49.8 


266 


258.1 


64.4 




27 


26.2 


06.5 


87 


84.4 


21.0 


147 


142.6 


35.6 


207 


200.9 


60.1 


267 


259.1 


64.61 


28 


27.2 


06.8 


88 


85.4 


21.3 


148 


148.6 


85.8 


208 


201.8 


50.8 


268 


260.0 


64.8 




29 


28.1 


07.0 


89 


86.4 


21.6 


149 


144.6 


36.0 


209 


202.8 


60.6 


269 


261.0 


65.1 




80 
81 


29.1 


07.8 


90 


87.8 


21.8 


150 


145.5 


86.8 


210 


203.8 


60.8 


270 


262.0 


66.8 




80.1 


07.5 


91 


88.8 


22.0 


151 


146.5 


36.5 


211 


204.7 


61.0 


271 


263.0 


65.6 




82 


81.0 


07.7 


92 


89.8 


22.8 


162 


147.5 


86.8 


212 


205.7 


61.8 


272 


263.0 


66.8 




88 


82.0 


08.0 


98 


90.2 


22.5 


158 


148.5 


87.0 


218 


206.7 


61.5 


278 


264.9 


66.611 


84 


83.0 


08.2 


94 


91.2 


22.7 


154 


149.4 


87.8 


214 


207.6 


51.8 


274 


265.9 


66.8 




86 


84.0 


08.5 


96 


92.2 


28.0 


155 


160.4 


87.5 


215 


208.6 


52.0 


275 


266.8 


66.6 




86 


84.9 


08.7 


96 


98.1 


28.2 


156 


151.4 


87.7 


216 


209.6 


62.3 


276 


267.8 


66.8 




87 


85.9 


09.0 


97 


94.1 


23.5 


157 


152.3 


88.0 


217 


210.6 


62.5 


277 


268.8 


67.0 




88 


86.9 


09.2 


98 


95.1 


28.7 


158 


153.3 


88.2 


218 


211.5 


52.7 


278 


269.7 


67.3 




89 


87.8 


09.4 


99 


96.1 


24.0 


159 


164.8 


88.5 


219 


212.5 


68.0 


279 


270.7 


67.6 




40 


88.8 


09.7 


100 


97.0 


24.2 


160 


165.2 


38.7 


220 


213.6 


68.2 


280 


271.7 


67.7 




41 


89.8 


09.9 


101 


98.0 


24.4 


161 


156.2 


88.9 


221 


214.4 


68.5 


281 


272.7 


68.0 




.42 


40.8 


10.2 


102 


99.0 


24.7 


162 


157.2 


39.2 


222 


215.4 


53.7 


282 


273.6 


68.9 




48 


41.7 


10.4 


108 


99.9 


24.9 


168 


158.2 


89.4 


223 


216.4 


58.9 


288 


274.6 


68.5 




44 


42.7 


10.6 


104 


100.9 


25.2 


164 


169.1 


89.7 


224 


217.8 


54.2 


284 


275.6 


68.7 




46 


48.7 


10.9 


105 


101.9 


25.4 


165 


160.1 


89.9 


225 


218.8 


54.4 


285 


276.5 


68. ql 


46 


44.6 


11.1 


106 


102.9 


25.6 


166 


161.1 


40.2 


226 


219.8 


54.7 


286 


277.5 


69.91 


47 


45.6 


11.4 


107 


108.8 


25.9 


167 


162.0 


40.4 


227 


220.8 


54.9 


287 


278.5 


60.^1 


.48 


46.6 


11.6 


108 


104.8 


26.1 


168 


168.0 


40.6 


228 


221.2 


65.2 


288 


279.4 


69.d| 


49 


47.5 


11.9 


109 


105.8 


26.4 


169 


164.0 


40.9 


229 


222.2 


55.4 


289 


280.4 


69.fl| 


60 


48.5 


12.1 


110 


106.7 


26.6 


170 


165.0 


41.1 


280 


228.2 


55.6 


290 


281.4 


70 2 




61 


49.5 


12.8 


111 


107.7 


26.9 


171 


165.9 


41.4 


231 


224.1 


56.9 


291 


282.4 


70.4 




62 


60.5 


12.6 


112 


108.7 


27.1 


172 


166.9 


41.6 


282 


225.1 


66.1 


292 


288.3 


70.6 




68 


51.4 


12.8 


lis 


109.6 


27.8 


178 


167.9 


41.9 


283 


226.1 


56.4 


298 


284.8 


70.9 




64 


52.4 


18.1 


114 


110.6 


27.6 


174 


168.8 


42.1 


284 


227.0 


56.6 


294 


285.8 


71.1 




66 


58.4 


18.8 


115 


111.6 


27.8 


175 


169.8 


42.8 


285 


228.0 


56.9 


296 


286.2 


71.4 




66 


54.8 


18.5 


116 


U2.6 


28.1 


176 


170.8 


42.6 


286 


229.0 


57.1 


296 


287.2 


71.6 




67 


65.8 18. 8i 


117 


118.5 28.3| 


177 


171.7, 


42.8 


237 


280.0 


67.3 


297 


288.2 


71.9 




68 


56.8 


14.0 


118 


114.5 


28.6 


178 


172.T 


48.1 


288 


280.9 


57.6 


298 


289.1 


72.1 




60 


67.2 


14.8 


119 


115.6 


28.8 


179 


173.7 


48.3 


289 


281.9 


67.8 


299 


290.1 


72.8 




60 


68.2 


14.6 


120 


116.4 


29.0 


180 


174.7 


48.5 


240 


282.9 


68.1 


800 


291.1 


72.6 




Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 












For 7 


6 Degrees. 









TABLE IL 




»l 


Difference of Latitude and Departore for 15 Degrees. | 


DUt 


Lat 


Dep. 


Dist 


lot. 


Dep. 


Di8t 


Lat. 


Dep. 


Dbt 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


01.0 


00.3 


61 


68.9 


15.8 


121 


116.9 


31.3 


181 


174.8 


46.8 


241 


232.8 


62.4 


2 


01.9 


00.6 


62 


59.9 


16.0 


122 


117.8 


31.6 


182 


176.8 


47.1 


242 


233.8 


62.6 


3 


02.9 


00.8 


63 


60.9 


16.8 


123 


118.8 


31.8 


183 


176.8 


47.4 


243 


234.7 


62.9 


4 


03.9 


01.0 


64 


61.8 


16.6 


124 


119.8 


32.1 


184 


177.7 


47.6 


244 


235.7 


63.d 


6 


04.6 


01.3 


65 


62.8 


16.8 


126 


120.7 


32.4 


185 


178.7 


47.9 


245 


236.7 


63.d 


6 


05.8 


01.6 


66 


63.8 


17.1 


126 


121.7 


32.6 


186 


179.7 


48.1 


246 


237.6 


63.7^ 


7 


06.8 


01.8 


67 


64.7 


17.3 


127 


122.7 


32.9 


187 


180.6 


48.4 


247 


238.6 


63.9 


6 


07.7 


02.1 


68 


66.7 


17.6 


128 


123.6 


33.1 


188 


181.6 


48.7 


248 


239.5 


64.2 


« 


08.7 


02.3 


69 


66.6 


17.9 


129 


124.6 


33.4 


189 


182.6 


48.9 


240 


240.5 


64.4 


10 


09.7 


02.6 


70 


67.6 


18.1 


130 


125.6 


33.6 


190 


183.5 


49.2 


250 


241.6 


64.7 


11 


10.6 


02.8 


71 


68.6 


18.4 


131 


126.5 


33.9 


191 


184.5 


49.4 


251 


242.4 


66.0 


12 


11.6 


03.1 


72 


69.6 


18.6 


132 


127.6 


34.2 


192 


185.5 


49.7 


252 


243.4 


65.2 


IS 


12.6 


03.4 


73 


70.6 


18.9 


133 


128.5 


34.4 


198 


18G.4 


50.0 


253 


244.4 


65.6 


14 


13.5 


03.6 


74 


71.5 


19.2 


134 


129.4 


34.7 


194 


187.4 


50.2 


254 


245.8 


65.7 


19 


14.6 


03.0 


75 


72.4 


19.4 


135 


130.4 


34.9 


195 


188.4 


50.5 


255 


240.3 


66.0 


16 


15.6 


04.1 


76 


73.4 


19.7 


136 


131.4 


85.2 


196 


189.3 


60.7 


256 


247.3 


66.3 


17 


16.4 


04.4 


77 


74.4 


19.9 


137 


132.3 


36.6 


197 


190.3 


51.0 


257 


248.2 


66.6 


18 


17.4 


04.7 


78 


76.8 


20.2 


138 


133.3 


35.7 


198 


191.3 


51.2 


258 


240.2 


66.8 


19 


18.4 


04.9 


79 


76.8 


20.4 


139 


134.3 


36.0 


199 


192.2 


51.6 


269 


250.2 


67.0 


20 


19.3 


05.2 


80 


77.3 


20.7 


140 


135.2 


36.2 


200 


193.2 


61.8 


260 
261 


251.1 


67.8 


21 


20.3 


05.4 


81 


76.2 


21.0 


141 


136.2 


36.5 


201 


194.2 


52.0 


252.1 


67.6 


32 


21.3 


06.7 


82 


79.2 


21.2 


142 


137.2 


36.8 


202 


195.1 


52.3 


262 


253.1 


67.8 


23 


22.2 


06.0 


83 


80.2 


21 6 


143 


188-1 


37 .b 


203 


196.1 


52.6 


263 


254.0 


68.1 


24 


23.2 


0G.2 


84 


81.1 


21.7 


144 


180.1 


37.3 


204 


197.0 


52.8 


264 


265.0 


68.3 


26 


24.1 


06.5 


85 


82.1 


22.0 


145 


140.1 


37.5 


205 


198.0 


63.1 


265 


256.0 


68.6 


26 


26.1 


06.7 


86 


83.1 


22.3 


146 


141.0 


37.8 


206 


199.0 


63.3 


266 


266.9 


68.8 


27 


26.1 


07.0 


87 


84.0 


22.6 


147 


142.0 


38.0 


207 


199.9 


58.6 


267 


257.9 


60.1 


28 


27.0 


07.2 


88 


85.0 


22.8 


148 


143.0 


88.3 


208 


200.9 


53.8 


268 


268.9 


69.4 


29 


28.0 


07.5 


89 


86.0 


23.0 


149 


143.9 


88.6 


209 


201.9 


54.1 


269 


269.8 


69.6 


30 


29.0 


07.8 


90 


86.9 


23.3 


150 


144.9 


38.8 


210 


202.8 


64.4 


270 


260.8 


69.9 


31 


29.9 


08.0 


91 


87.9 


28.6 


151 


145.9 


39.1 


211 


203.8 


54.6 


271 


261.8 


70.1 


32 


30.9 


08.3 


92 


88.9 


23.8 


152 


146.8 


39.3 


212 


204.8 


64.9 


272 


262.7 


70.4 


33 


31.9 


08.5 


93 


89.8 


24.1 


158 


147.8 


39.6 


213 


206.7 


56.1 


273 


263.7 


70.7 


34 


82.8 


08.8 


94 


90.8 


24.3 


164 


148.8 


39.9 


214 


206.7 


65.4 


274 


264.7 


70.9 


35 


83.8 


09.1 


95 


91.8 


24.6 


165 


149.7 


40.1 


215 


207.7 


56.6 


276 


265.6 


71.2 


36 


34.8 


09.3 


96 


92.7 


24.8 


166 


160.7 


40.4 


216 


208.0 


55.9 


276 


266.6 


71.4 


37 


36.7 


09.6 


97 


93.7 


26.1 


157 


161.7 


40.6 


217 


209.6 


56.2 


277 


267.6 


71.7 


38 


36.7 


09.8 


98 


94.7 


26.4 


158 


162.6 


40.9 


218 


210.6 


56.4 


278 


268.6 


72.0 


89 


37.7 


10.1 


99 


96.6 


25.6 


159 


158.6 


41.2 


219 


211.5 


56.7 


279 


269.6 


72.2 


40 


38.6 


10.4 


100 


96.6 


26.9 


160 


154.5 


41.4 


220 


212.6 


66.9 


280 


270.6 


72.6 


41 


39.6 


10.6 


101 


97.6 


26.1 


161 


155.5 


41.7 


221 


218.5 


67.2 


281 


271.4 


72.7 


42 


40.6 


10.9 


102 


98.5 


26.4 


162 


156.5 


41.9 


222 


214.4 


67.5 


282 


272.4 


78.0 


43 


41.5 


11.1 


103 


99.6 


26.7 


163 


167.4 


42.2 


223 


215.4 


57.7 


283 


273.4 


78.2 


44 


42.6 


11.4 


104 


100.5 


26.9 


164 


158.4 


42.4 


224 


216.4 


58.0 


284 


274.3 


73.6 


45 


43.6 


11.6 


106 


101.4 


27.2 


166 


159.4 


42.7 


226 


217.3 


68.2 


286 


275.3 


73.8 


46 


44.4 


11.9 


106 


102.4 


27.4 


166 


160.3 


43.0 


226 


218.8 


68.5 


286 


276.3 


74.0 


47 


46.4 


12.2 


107 


103.4 


27.7 


167 


161.3 


43.2 


227 


219.3 


58.8 


287 


277.2 


74.8 


48 


46.4 


12.4 


108 


104.3 


28.0 


168 


162.3 


43.6 


228 


220.2 


69.0 


288 


278.2 


74.6 


49 


47.3 


12.7 


109 


105.3 


28.2 


169 


163.2 


43.7 


229 


221.2 


59.3 


289 


270.2 


74.8 


60 


48.3 


12.9 


110 


106.3 


28.5 


170 


164.2 


44.0 


230 


222.2 


59.5 


290 


280.1 


75 a 


51 


49.3 


13.2 


111 


107.2 


28.7 


171 


166.2 


44.3 


231 


223.1 


69.8 


291 


281.1 


76.3 


62 


50.2 


18.6 


112 


108.2 


29.0 


172 


166.1 


44.5 


232 


224.1 


60.0 


292 


282.1 


76.6 


53 


51.2 


13.7 


113 


109.1 


29.2 


173 


167.1 


44.8 


233 


226.1 


60.3 


293 


283.0 


76.8 


54 


52.2 


14.0 


114 


110.1 


29.6 


174 


168.1 


45.0 


234 


226.0 


60.6 


294 


284.0 


76.1 


65 


53.1 


14.2 


115 


lU.l 


29.8 


175 


169.0 


45.3 


235 


227.0 


60.8 


296 


284.9 


76.4 


56 


54.1 


14.5 


116 


112.0 


30.0 


176 


170.0 


46.6 


236 


228.0 


61.1 


296 


285.9 


76.6 


67 


56.1 


14.8 


117 


113.0 


30.3 


177 


171.0 


46.8 


237 


228.9 


61.3 


297 


286.9 


76.9 


68 


66.0 


15.0 


118 


114.0 


30.6 


178 


171.9 


46.1 


238 


229.9 


61.6 


298 


287.8 


77.1 


69 


67.0 


15.3 


119 


114.9 


30.6 


179 


172.9 


46.3 


239 


230.9 


61.9 


299 


288.8 


77.4 


60 


68.0 


15.6 


120 


115.9 


31.1 


180 


173.9 


46.6 


240 


231.8 


62.1 


300 


289.8 


77.6 


Dirt. 


Dep. 


Lat. 


Dbt 


Dep. 


Lat 


Dut 


Dep. 


Lat 


DUt 


Dep. 


Lat 


Dirt. 


Dep. 


Lat 










For? 


5 Degrees. 1 



93 
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TABLE IL 












Difference of Latitude and Departure for 16 Degrees. | 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
121 


Lat 


Dep. 


Dist 
181 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


01.0 


00.3 


61 


58.6 


16.8 


116.8 


33.4 


174.0 


49.9 


241 


231.7 


66.4 


2 


01.9 


00.6 


62 


59.6 


17.1 


122 


117.8 


38.6 


182 


174.9 


50.2 


242 


282.6 


66.7 


3 


02.9 


00.8 


68 


60.6 


17.4 


123 


118.2 


38.9 


183 


175.9 


50.4 


243 


288.6 


67.0 


4 


03.8 


01.1 


64 


61.5 


17.6 


124 


119.2 


34.2 


184 


176.9 


60.7 


244 


234.5 


67.3 


6 


04.8 


01.4 


65 


62.5 


17.9 


125 


120.2 


34.5 


185 


177.8 


51.0 


245 


236.6 


67.5 


6 


05.8 


01.7 


66 


68.4 


18.2 


126 


121.1 


34.7 


186 


178.8 


61.3 


246 


236.5 


67.8 


T 


06.7 


01.9 


67 


64.4 


18.5 


127 


122.1 


85.0 


187 


179.8 


51.5 


247 


287.4 


68.1 


8 


07.7 


02.2 


68 


65.4 


18.7 


128 


123.0 


35.3 


188 


180.7 


51.8 


248 


288.4 


68.4 


9 


08.7 


02.5 


69 


66.8 


19.0 


129 


124.0 


35.6 


189 


181.7 


52.1 


249 


289.4 


68.6 


10 


09.6 


02.8 


70 


67.3 


19.8 


130 
181 


126.0 


35.8 


190 
191 


182.6 


52.4 


250 


240.8 


68.9 


11 


10.6 


03.0 


71 


68.2 


19.6 


125.9 


86.1 


188.6 


52.6 


251 


241.3 


69.2 


12 


11.5 


08.3 


72 


69.2 


19.8 


132 


126.9 


86.4 


192 


184.6 


52.9 


262 


242.2 


69.6 


13 


12.5 


03.6 


78 


70.2 


20.1 


133 


127.8 


86.7 


193 


185.5 


63.2 


253 


248.2 


69.7 


14 


13.5 


03.9 


74 


71.1 


20.4 


184 


128.8 


86.9 


194 


186.5 


58.5 


254 


244.2 


70.0 


15 


14.4 


04.1 


75 


72.1 


20.7 


135 


129.8 


37.2 


195 


187.4 


58.7 


255 


245.1 


70.3 


16 


15.4 


04.4 


76 


73.1 


20.9 


|86 


180.7 


87.5 


196 


188.4 


54.0 


256 


246.1 


70.6 


17 


16.3 


04.7 


77 


74.0 


21.2 


187 


131.7 


37.8 


197 


189.4 


64.8 


257 


247.0 


70.8 


18 


17.3 


05.0 


78 


75.0 


21.5 


188 


182.7 


38.0 


198 


190.8 


54.6 


258 


248.0 


71.1 


10 


18.8 


05.2 


79 


75.9 


21.8 


139 


183.6 


38.8 


199 


191.8 


54.9 


259 


249.0 


71.4 


20 


19.2 


05.5 


80 


76.9 


22.1 


140 


134.6 


38.6 


200 
201 


192.3 


55.1 


260 


249.9 


71.7 


21 


20.2 


05.8 


81 


77.9 


22.8 


141 


135.5 


38.9 


193.2 


65.4 


261 


250.9 


71.9 


22 


21.1 


06.1 


82 


78.8 


22.6 


J42 
l48 


186'.5 


89.1 


202 


194.2 


55.7 


262 


251.9 


72.2 


23 


22.1 


06.3 


88 


79.8 


22.9 


137.6 


39.4 


203 


195.1 


56.0 


263 


262.8 


72.5 


24 


23.1 


06.6 


84 


80.7 


23.2 


144 


138.4 


39.7 


204 


196.1 


56.2 


264 


258.8 


72.8 


25 


24.0 


06.9 


85 


81.7 


23.4 


145 


139.4 


40.0 


205 


197.1 


56.6 


265 


254.7 


73.0 


26 


25.0 


07.2 


86 


82.7 


28.7 


146 


140.3 


40.2 


206 


198.0 


66.8 


266 


255.7 


73.3 


27 


26.0 


07.4 


87 


88.6 


24.0 


147 


141.8 


40.5 


207 


199.0 


57.1 


267 


256.7 


73.6 


28 


26.9 


07.7 


88 


84.6 


24.8 


148 


142.3 


40.8 


208 


199.9 


57.8 


268 


257.6 


73.9 


29 


27.9 


08.0 


89 


85.6 


24.5 


149 


143.2 


41.1 


209 


200.9 
201.9 


67.6 


269 


268.6 


74.1 


30 
31 


28.8 


08.8 


90 


86.5 


24.8 


150 
151 


144.2 


41.3 


210 
211 


57.0 


270 


259.5 


74.4 


29.8 


08.5 


01 


87.5 


25.1 


145.2 


41.6 


202.8 


58.2 


271 


260.5 


74.7 


32 


30.8 


08.8 


92 


88.4 


25.4 


152 


146.1 


41.9 


212 


208.8 


58.4 


272 


261.5 


75.0 


33 


31.7 


09.1 


98 


89.4 


25.6 


158 


147.1 


42.2 


213 


204.7 


58.7 


273 


262.4 


75.2 


34 


32.7 


09.4 


94 


90.4 


25.9 


154 


148.0 


42.4 


214 


205.7 


59.0 


274 


263.4 


76.5 


35 


33.6 


09.6 


95 


91.8 


26.2 


155 


149.0 


42.7 


215 


206.7 


59.3 


275 


264.3 


75.8 


36 


34.6 


09.9 


96 


92.8 


26.5 


156 


150.0 


43.0 


216 


207.6 


59.5 


276 


266.3 


76.1 


37 


35.6 


10.2 


97 


98.2 


26.7 


157 


150.9 


48.3 


217 


208.6 


59.8 


277 


266.3 


76.4 


38 


36.5 


10.5 


98 


94.2 


27.0 


158 


151.9 


43.6 


218 


209.6 


60.1 


278 


267.2 


76.6 


39 


37.5 


10.7 


99 


95.2 


27.8 


159 


152.8 


48.8 


219 


210.5 


60.4 


279 


268.2 


76.9 


40 
41 


38.5 


11.0 


100 


96.1 


27.6 


160 
161 


153.8 


44.1 


220 
221 


211.5 


60.6 


280 


269.2 


77.2 


89.4 


11.3 


101 


97.1 


27.8 


154.8 


44.4 


212.4 


60.9 


281 


270.1 


77.6 


42 


40.4 


11.6 


102 


98.0 


28.1 


162 


156.7 


44.7 


222 


213.4 


61.2 


282 


271.1 


77.7 


43 


41.3 


11.9 


103 


99.0 


28.4 


163 


156.7 


44.9 


223 


214.4 


61.5 


283 


272.0 


78.0 


44 


42.3 


12.1 


104 


100.0 


28.7 


164 


157.6 


45.2 


224 


215.8 


61.7 


284 


273.0 


78.3 


45 


43.3 


12.4 


105 


100.9 


28.9 


165 


158.6 


45.5 


225 


216.3 


62.0 


285 


274.0 


78.6 


46 


44.2 


12.7 


106 


101.9 


29.2 


166 


159.6 


45.8 


226 


217.2 


62.3 


286 


274.9 


78.8 


47 


45.2 


13.0 


107 


102.9 


29.5 


167 


160.5 


46.0 


227 


218.2 


62.6 


287 


276.9 


79.1 


48 


46.1 


13.2 


108 


108.8 


29.8 


168 


161.5 


40.3 


228 


219.2 


62.8 


288 


276.8 


79.4 


49 


47.1 


13.5 


109 


104.8 


30.0 


169 


162.5 


46.6 


229 


220.1 


63.1 


289 


277.8 


79.7 


50 


48.1 


18.8 


110 


105.7 


30.3 


170 


163.4 


46.9 


230 
281 


221.1 


63.4 


290 


278.8 


79.9 


51 


49.0 


14.1 


111 


106.7 


80.6 


171 


164.4 


47.1 


222.1 


63.7 


291 


279.7 


80.2 


52 


50.0 


14.8 


112 


107.7 


30.9 


172 


166.3 


47.4 


232 


223.0 


63.9 


292 


280.7 


80.5 


53 


50.9 


14.6 


113 


108.6 


31.1 


173 


166.8 


47.7 


2.H3 


224.0 


64.2 


298 


281.6 


80.8 


54 


51.9 


14.9 


114 


109.6 


31.4 


174 


167.3 


48.0 


234 


224.9 


64.5 


294 


282.6 


81.0 


55 


52.9 


15.2 


115 


110.5 


31.7 


176 


168.2 


48.2 


235 


225.9 


64.8 


295 


283.6 


81.8 


56 


58.8 


15.4 


116 


111.5 


82.0 


176 


169.2 


48.5 


236 


226.9 


65.1 


296 


284.5 


81.6 


57 


54.8 


15.7 


117 


112.5 


32.2 


177 


170.1 


48.8 


237 


227.8 


65.8 


297 


285.5 


81.9 


58 


55.8 


16.0 


118 


118.4 


32.5 


178 


171.1 


49.1 


238 


228.8 


65.6 


298 


286.5 


82.1 


59 


56.7 


16.8 


119 


114.4 


32.8 


179 


172.1 


49.8 


289 


229.7 


65.9 


299 


287.4 


82.4 


60 


57.7 


16.5 


120 
Dist 


115.4 


38.1 


180 


173.0 


49.6 


240 


280.7 


66.2 


300 


288.4 


82.7 


Dist. 


Dep. 


Lat 


Dep. 


Lat 


DUt 


Dep. 


Lat 


Dist 


Dep. 


Lat 


DUt 


Dqp. 


Lat 


















For? 


4 Degrees. 1 





TABLE n. 33 1 


Difference of Latitude and Departure for 17 Degrees. 1 


Dist. 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


1 


01.0 


00.3 


61 


68.3 


17.8 


115.7 


36.4 


173.1 


52.9 


241 


^0.6 


70.6 


2 


01.9 


00.6 


62 


59.3 


18.1 


122 


116.7 


36.7 


182 


174.0 


53.2 


242 


231.4 


70.8 


3 


02.9 


00.9 


63 


60.2 


18.4 


123 


117.6 


36.0 


183 


175.0 


53.5 


243 


232.4 


71.0 


4 


03.8 


01.2 


64 


61.2 


18.7 


124 


118.6 


36.3 


184 


176.0 


53.8 


244 


233.3 


71.3 


5 


04.8 


01.5 


65 


62.2 


19.0 


125 


119.5 


36.6 


186 


176.9 


54.1 


245 


234.3 


71.6 


6 


05.7 


01.8 


66 


63.1 


19.3 


126 


120.5 


36.8 


186 


177.9 


54.4 


246 


235.3 


71.9 


7 


06.7 


02.0 


67 


64.1 


19.6 


127 


121.6 


37.1 


187 


178.8 


64.7 


247 


236.2 


72.2 


8 


07.7 


02.3 


68 


65.0 


19.9 


128 


122.4 


37.4 


188 


179.8 


65.0 


248 


237.2 


72.5 


9 


08.6 


02.6 


69 


66.0 


20.2 


129 


123.4 


37.7 


189 


180.7 


55.3 


249 


238.1 


72.8 


10 


09.6 


02.9 


70 


66.9 


20.6 


180 
131 


124.3 


38.0 


190 
191 


181.7 


55.6 


250 


239.1 


73.1 


11 


10.6 


03.2 


71 


67.9 


20.8 


125.3 


38.3 


182.7 


65.8 


251 


240.0 


73.4 


12 


11.5 


03.5 


72 


68.9 


21.1 


132 


126.2 


38.6 


192 


183.6 


56.1 


252 


241.0 


73.7 


13 


12.4 


03,8 


73 


69.8 


21.3 


133 


127,2 


38.9 


193 


184.6 


56.4 


253 


241.9 


74.0 


14 


13.4 


X)4.1 


74 


70.8 


21.6 


134 


128.1 


39.2 


194 


186.6 


56.7 


254 


242.9 


74.3 


15 


14.3 


04.4 


75 


71.7 


21.9 


136 


129.1 


39.5 


196 


186.6 


57.0 


255 


243.9 


74.6 


16 


15.3 


04.7 


76 


72.7 


22.2 


186 


130.1 


39.8 


196 


187.4 


57.3 


256 


244.8 


74.8 


17 


16.3 


05,0 


77 


73.6 


22.6 


137 


131.0 


40.1 


197 


188.4 


57.6 


257 


245.8 


75.1 


18 


17.2 


05.3 


78 


74.6 


22.8 


138 


132.0 


40.3 


198 


189.3 


67.9 


258 


246.7 


76.4 


19 


18.2 


05,6 


79 


76.6 


23.1 


139 


132.9 


40.6 


199 


190.3 


58.2 


259 


247.7 


76.7 


20 


19.1 


05.8 


80 


76.6 


23.3 


140 


133.9 


40.9 


200 
201 


191.3 


58.6 


200 218.6 


76.0 


21 


20.1 


06.1 


81 


77.6 


23.7 


141 


134.8 


41.2 


192.2 


58.8 


261249.6 


76.3 


22 


21.0 


06.4 


82 


78.4 


24.0 


142 


136.8 


41.6 


202 


193.2 


69.1 


262 250.6 


76.6 


23 


22.0 


06.7 


83 


79.4 


24.3 


143 


136.8 


41.8 


203 


194.1 


69.4 


263 


251.5 


76.9 


24 


23.0 


07.0 


84 


80.3 


24.6 


144 


137.7 


42.1 


204 


195.1 


69.6 


264 


252.5 


77.2 


26 


23.9 


07.3 


86 


81.3 


24.9 


146 


138.7 


42.4 


206 


196.0 


59.9 


265 


263.4 


77.6 


26 


24.9 


07.6 


86 


82.2 


26.1 


146 


139.6 


42.7 


206 


197.0 


60.2 


266 


254.4 


77.8 


27 


26«8. 


07.9 


87 


83.2 


25.4 


147 


140.6 


43.0 


207 


198.0 


60.5 


267 


255.3 


78.1 


28 


26.8 


08.2 


88 


84.2 


25.7 


148 


141.5 


43.3 


208 


198.9 


60.8 


268 


256.3 


78.4 


29 


27.7 


08.5 


S9 


85.1 


26.0 


149 


142.6 


43.6 


209 


199.9 


61.1 


269 


267.2 


78.6 


30 


28.7 


08.8 


90 
01 


86.1 


26.3 


160 
151 


143.4 


43.9 


210 
211 


200.8 


61.4 


270 


258. 2 


78.9 


31 


29.6 


09.1 


87.0 


26.6 


144.4 


44.1 


201.8 


61.7 


271 


259.2 


79.2 


32 


30.6 


09.4 


92 


88.0 


26.9 


162 


145.4 


44.4 


212 


202.7 


62.0 


272 


260.1 


79.6 


33 


31.6 


09.6 


93 


88.9 


27.2 


163 


146.3 


44.7 


213 


203.7 


62.3 


273 


261.1 


79.8 


34 


32.5 


09.9 


94 


89.9 


27.6 


164 


147.3 


45.0 


214 


204.6 


62.6 


274 


262.0 


80.1 


35 


33.5 


10.2 


95 


90.8 


27.8 


155 


148.2 


46.3 


215 


206.6 


62.9 


275 


263.0 


80.4 


36 


34.4 


10.5 


96 


91.8 


28.1 


156 


149.2 


46.6 


216 


206.6 


63.2 


276 


263.9 


80.7 


37 


35.4 


10.8 


97 


92.8 


28.4 


157 


150.1 


45.9 


217 


207.6 


63.4 


277 


264.9 


81.0 


38 


36.3 


11.1 


98 


93.7 


28.7 


168 


161.1 


46.2 


218 


208.6 


63.7 


278 


265.9 


81.3 


39 


37.3 


11,4 


99 


94.7 


28.9 


150 


162.1 


46.5 


219 


209.4 


64.0 


279 


266.8 


81.6 


40 


38.3 


11.7 


100 
101 


95.6 


29.2 


160 
161 


153.0 


46.8 


220 
221 


210.4 


64.3 


280 
281 


267.8 


81.9 


41 


39.2 


12.0 


96.6 


29.5 


154.0 


47.1 


211.3 


64.6 


268.7 


82.2 


42 


40.2 


12.3 


102 


97.6 


29.8 


162 


164.9 


47.4 


222 


212.3 


64.9 


282 


269.7 


82.4 


43 


41.1 


12.6 


103 


98.5 


30.1 


163 


155.9 


47.7 


223 


213.3 


65.2 


283 


270.6 


82.7 


44 


42.1 


12.9 


104 


99.6 


30.4 


164 


156.8 


47.9 


224 


214.2 


65.5 


284 


271.6 


83.0 


45 


43.0 


13.2 


105 


100.4 


30.7 


165 


157.8 


48.2 


225 


215.2 


65.8 


285 


272.5 


83.3 


46 


44.0 


13.4 


IOC 


101.4 


31.0 


166 


158.7 


48.5 


226 


216.1 


66.1 


286 


273.5 


83.6 


47 


44.9 


13.7 


107 


102.3 


31.3 


167 


159.7 


48.8 


227 


217.1 


66.4 


287 


274.5 


83.9 


48 


45.9 


14.0 


108 


103.3 


31.6 


168 


160.7 


49.1 


228 


218.0 


66.7 


288 


275.4 


84.2 


49 


46.9 


14.3 


109 


104.2 


31.9 


169 


161.6 


49.4 


229 


219.0 


67.0 


289 


276.4 


84.5 


60 
51 


47.8 


14.6 


110 
111 


105.2 


32.2 


170 
171 


162.6 


49.7 


230 
231 


220.0 


67.2 


290 
291 


277.3 


84.8 


48.8 


14.9 


106.1 


32.5 


163.5 


50.0 


220.9 


67.5 


278.3 


85.1 


62 


49.7 


16.2 


112 


107.1 


32.7 


172 


164.5 


50.3 


232 


221.9 


67.8 


292 


279.2 


85.4 


63 


50.7 


15,6 


113 


108.1 


33.0 


173 


165.4 


50.6 


233 


222.8 


68.1 


293 


280.2 


85.7 


64 


51.6 


15.8 


114 


109.0 


33.3 


174 


166.4 


50.9 


234 223.8 


68.4 


294 


281.2 


86.0 


65 


52.6 


16,1 


115 


110.0 


33.6 


175 


167.4 


51.2 


235 


224.7 


68.7 


295 


282.1 


86.2 


66 


53.6 


16.4 


116 


110.0 


33.9 


17C 


168.3 


51.5 


236 


225.7 


69.0 


296 


283.1 


86.5 


57 


54.5 


16.7 


117 


lu.g 


34.2 


177 


169.3 


51.7 


237 


226.6 


69.3 


297 


284.0 


86.8 


68 


65.5 


17.0 


118 


112.8 


34.5 


178 


170.2 


52.0 


238 


227.6 


69.6 


298 


285.0 


87.1 


6S 


66.4 


17.2 


llfl 


113.8 


34.8 


17S 


171.2 


! 52.3 


23fi 


1228.6 


69.9 


299 


285.9 


87.4 


60 


57.4 


17.5 


120 
Dist 


114.8 


35.1 


180 
Dist 


1172. 1 


52.6 


24C 
Dist 


^229.5 


70.2 


300l286.g 


87.7 


DUt 


Dep. j Lat 


. Dep. 


Lat. 


. Dep. 


Lat 


. Dep. 


Lat 


Dist 


Dep. 


Lat 




E For 73 Degiees. 1 
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TABLE IL 






Difference of Latitude and Departure for 18 Degrees. 1 




Dist 


Lat 


Dcp. 


Dist. 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
241 


Lat 


Dep. 




1 


01.0 


00.3 


61 


68.0 


18.9 


121 


116.1 


37.4 


181 


172.1 


65.9 


229.2 


74.5 




2 


01.9 


00.6 


62 


69.0 


19.2 


122 


116.0 


37.7 


182 


173.1 


66.2 


242 


230.2 


74.8 




3 


02.9 


00.9 


63 


69.9 


19.5 


123 


117.0 


38.0 


183 


174.0 


66.6 


243 231. 1| 


76.1 




4 


03.8 


01.2 


64 


60.9 


19.8 


124 


117.9 


38.3 


184 


176.0 


66.9 


244 


232.1 


75.4 




6 


04.8 


01.6 


66 


61.8 


20.1 


126 


118.9 


38.6 


186 


175.9 


67.2 


245 


233.0 


76.7 




6 


06.7 


01.9 


66 


62.8 


20.4 


126 


119.8 


38.9 


186 


176.9 


67.5 


246 


234.0 


76.0 




7 


06.7 


02.2 


67 


63.7 


20.7 


127 


120.8 


39.2 


187 


177.8 


67.8 


247 


234.9 


76.3 




8 


07.6 


02.5 


68 


64.7 


21.0 


128 


121.7 


39.6 


188 


178.8 


58.1 


248 


235.9 


76.6 




9 


08.6 


02.8 


69 


65.6 


21.3 


129 


122.7 


39.9 


189 


179.7 


58.4 


249 


286.8 


76.9 




10 
11 


09.6 


03.1 


70 
71 


66.6 


21.6 


130 
131 


123.6 


40.2 


190 


180.7 


68.7 


260 


287.8 


77.3 




10.6 


03.4 


67.6 


21.9 


124.6 


40.5 


191 


181.7 


69.0 


261 


238.7 


77.6 




12 


11.4 


03.7 


72 


68.6 


22.2 


182 


125.5 


40.8 


192 


182.6 


60.3 


262 


289.7 


77.9 




13 


12.4 


04.0 


73 


69.4 


23.6 


133 


126.5 


41.1 


193 


183.0 


59.6 


253 


240.6 


78.2 




14 


13.3 


04.3 


74 


70.4 


22.9 


134 


127.4 


41.4 


194 


184.5 


59.9 


254 


241.6 


78.5 




16 


14.3 


04*6 


76 


71.3 


23.2 


136 


128.4 


41.7 


196 


185.5 


60.3 


266 


242.5 


78.8 




16 


16.2 


04.9 


76 


72.3 


23.5 


136 


129.3 


42.0 


196 


186.4 


60.6 


266 


243.5 


79.1 




17 


16.2 


05.3 


77 


73.2 


23.8 


137 


130.3 


42.3 


197 


187.4 


60.9 


257 


244.4 


79.4 




18 


17.1 


06.6 


78 


74.2 


24.1 


138 


131.2 


42.6 


198 


188.3 


61.2 


268 


245.4 


79.7 




19 


18.1 


05.9 


79 


75.1 


24.4 


139 


182.2 


43.0 


199 


189.3 


61.5 


269 


246.3 


80.0 




20 
21 


19.0 


06.2 


80 


76.1 


24.7 


140 
141 


133.1 


43.3 


200 


190.2 


61.8 


260 


247.3 


80.3 




20.0 


06.6 


81 


77.0 


25.0 


134.1 


43.6 


201 


191.2 


62.1 


261 


248.2 


80.7 




22 


20.9 


06.8 


82 


78.0 


25.3 


142 


135.1 


48.9 


202 


192.1 


62.4 


262 


249.2 


81.0 




23 


21.9 


07.1 


83 


78.9 


25.6 


143 


136.0 


44.2 


203 


193.1 


62.7 


263 


250.1 


81.8 




24 


22.8 


07.4 


84 


79.9 


26.0 


144 


137.0 


44.6 


204 


194.0 


63.0 


264 


251.1 


81.6 




26 


23.8 


07 7 


86 


80.8 


26.3 


145 


137.9 


44.8 


205 


195.0 


63.3 


265 


252.0 


81.9 




26 


24.7 


08.0 


86 


81.8 


26.6 


146 


138.9 


45.1 


206 


195.9 63. 7| 


266 


258.0 


82.2 




27 


26.7 


08.3 


87 


82.7 


26.9 


147 


139.8 


45.4 


207 


196.9 


64.0 


267 


253.9 


82.6 




28 


26.6 


08.7 


88 


83.7 


27.2 


148 


140.8 


46.7 


206 


197.8 


64.3 


268 


264.9 


82.8 




29 


27.6 


09.0 


89 


84.6 


27.6 


149 


141.7 


46.0 


209 


198.8 


64.6 


260 


256.8 


83.1 




30 


28.6 


09.8 


90 


85.6 


27.8 


160 
161 


142.7 


46.4 


210 
211 


199.7 


64.9 


270 


256.8 


83.4 




31 


29.6 


09.6 


91 


86.5 


28.1 


143.6 


46.7 


200.7 


66.2 


271 


257.7 


83.7 




32 


80.4 


09.9 


92 


87.6 


28.4 


162 


144.6 


47.0 


212 


201.6 


65.5 


272 


258.7 


84.1 




33 


31.4 


10.2 


93 


88.4 


28.7 


163 


145.6 


47.8 


213 


202.6 


65.8 


273 


259.6 


84.4 




34 


32.3 


10.6 


94 


89.4 


29.0 


164 


146.5 


47.6 


214 


203.5 


66.1 


274 


260.6 


84.7 




36 


33.3 


10.8 


95 


90.4 


29.4 


155 


147.4 


47.9 


215 


204.6 


66.4 


275 


261.5 


85.0 




36 


34.2 


U.l 


96 


91.3 


29.7 


166 


148.4 


48.2 


216 


206.4 


66.7 


276 


262.6 


85.3 




37 


36.2 


11.4 


97 


92.3 


30.0 


157 


149.3 


48.5 


217 


206.4 


67.1 


277 


263.4 


85.6 




38 


36.1 


11.7 


96 


93.2 


30.3 


168 


150.3 


48.8 


218 


207.3 


67.4 


278 


264.4 


86.9 




39 


37.1 


12.1 


99 


94.2 


30.6 


159 


151.2 


49.1 


219 


208.3 


67.7 


279 


265.3 


86.2 




40 


38.0 


12.4 


100 


96.1 


80.9 


160 


162.2 


49.4 


220 


209.2 


68.0 


280 


266.8 


86.6 




41 


39.0 


12.7 


101 


96.1 


31.2 


161 


153.1 


49.8 


221 


210.2 


68.3 


281 


267.2 


86.8 




42 


39.9 


13.0 


102 


97.0 


81.5 


162 


154.1 


50.1 


222 


211.1 


68.6 


282 


268.2 


87.1 




43 


40.9 


13.3 


103 


98.0 


31.8 


163 


165.0 


50.4 


223 


212.1 


68.9 


288 


269.1 


87.6 




44 


41.8 


13.6 


104 


98.9 


32.1 


164 


156.0 


60.7 


224 


218.0 


69.2 


284 


270.1 


87.8 




45 


42.8 


13.9 


105 


99.9 


32.4 


165 


166.9 


61.0 


226 


214.0 


69.5 


286 


271.1 


88.1 




46 


43.7 


14.2 


106 


100.8 


32.8 


166 


167.9 


61.3 


226 


214.9 


69.8 


286 


272.0 


88.4 




47 


44.7 


14.6 


107 


101.8 


33.1 


167 


158.8 


61.6 


227 


216.9 


70.1 


287 


273.0 


88.7 




48 


46.7 


14.8 


108 


102.7 


33.4 


168 


159.8 


61.9 


228 


216.8 


70.5 


288 


273.9 


89.0 




49 


46.6 


16.1 


109 


103.7 


33.7 


169 


160.7 


62.2 


229 


217.8 


70.8 


289 


274.9 


89.3 




60 


47.6 


16.6 


110 
111 


104.6 


84.0 


170 
171 


161.7 


52.5 


230 


218.7 


71.1 


290 


275.8 


89.6 




61 


48.6 


15.8 


105.6 


34.3 


162.6 


52.8 


231 


219.7 


71.4 


291 


276.8 


89.9 




62 


49.6 


16.1 


112 


106.5 


34.6 


172 


168.6 


63.2 


232 


220.6 


71.7 


292 


277.7 


90.2 




63 


60.4 


16.4 


113 


107.5 


34.9 


173 


164.5 


63.5 


233 


221.6 


72.0 


293 


278.7 


90.5 




64 


51.4 


16.7 


114 


108.4 


35.2 


174 


165.5 


53.8 


234 


222.5 


72.8 


294 


279.6 


90.9 




66 


62.3 


17.0 


115 


109.4 


35.5 


175 


166.4 


54.1 


236 


223.5 


72.6 


296 


280.6 


91.2 




66 


63.3 


17.8 


116 


110.3 


35.8 


176 


167.4 


64.4 


236 


224.4 


72.9 


296 


281.6 


91.6 




67 


64.2 


17.6 


117 


111.3 


36.2 


177 


168.3 


64.7 


237 


225.4 


73.2 


297 


282.6 


91.8 




68 


56.2 


17.9 


118 


112.2 


36.5 


178 


169.3 


66.0 


238 


226.4 


73.5 


298 


283.4 


92.1 




69 


56.1 


18.2 


119 


113.2 


36.8 


179 


170.2 


65.3 


239 


227.3 


73.9 


299 


284.4 


92.4 




60 
Dist. 


67.1 


18.6 


120 


114.1 


37.1 


180 


171.2 


55.6 


240 


228.3 


74.2 


300 
Dist 


285.8 


92.7 




Dep. 


Lat. 


Dist 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 








For 72 Degrees. 1 











• 


TABLE n. 




35 1 






Diflferenee of L&titade and Departure for 19 Degrees. 11 


DisL 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Tiat. 


Dep. 


Dist. 
181 


Lat 


Dep. 


Dist 
241 


Lat 


Dep. 


1 


00.9 


00.3 


61 


57.7 


19.9 


121 


114.4 


39.4 


171.1 


58.9 


227.9 


78.5 


2 


01.9 


00,7 


62 


58.6 


20.2 


122 


115.4 


39.7 


182 


172.1 


69.3 


242 


228.8 


78.8 


3 


02.8 


01.0 


63 


59.6 


20.5 


123 


116.3 


40.0 


183 


173.0 


69.6 


243 


229.8 


79.1 


4 


03.8 


01.3 


64 


60.5 


20.8 


124 


117.2 


40.4 


184 


174.0 


69.9 


244 


230.7 


79.4 


6 


04.7 


01.6 


65 


61.6 


21.2 


125 


118.2 


40.7 


185 


174.9 


60.2 


245 


231.7 


79.8 


6 


05.7 


02.0 


66 


62^4 


21.6 


126 


119.1 


41.0 


186 


175.9 


60.6 


246 


232.6 


80.1 


7 


06.6 


02.3 


67 


63.3 


21 8 


127 


120.1 


41.3 


187 


176.8 


60.9 


247 


233.5 


80.4 


8 


07.6 


02.6 


68 


64.3 


22.1 


128 


121.0 


41.7 


188 


177.8 


61.2 


248 


234.6 


80.7 


S 


08.5 


02.9 


69 


65.2 


22.5 


129 


122.0 


42.0 


189 


178.7 


61.5 


249 


235.4 


81.1 


10 
11 


09.5 


03.3 


TO 


66.2 


22.8 


130 


122.9 


42.3 


190 
191 


179.6 


61.9 


250 
251 


236.4 


81.4 


10.4 


03.6 


71 


67.1 


23.1 


131 


123.9 


42.6 


180.6 


62.2 


237.3 


81.7 


12 


11.3 


03.9 


72 


68.1 


23.4 


132 


124.8 


43.0 


192 


181.5 


62.5 


252 


238.3 


82.0 


13 


12.3 


04.2 


73 


69.0 


23.8 


133 


125.8 


43.3 


193 


182.5 


62.8 


258 


239.2 


82.4 


14 


13.2 


04.6 


74 


70.0 


24.1 


134 


126.7 


43.6 


194 


183.4 


63.2 


254 


240.2 


82.7 


15 


14.2 


04.9 


75 


70.9 


24.4 


135 


127.6 


44.0 


195 


184.4 


63.5 


255 


241.1 


83.0 


16 


15.1 


05.2 


76 


71.9 


24.7 


136 


128.6 


44.3 


196 


185.3 


63.8 


256 


242.1 


83.3 


17 


16.1 


05.5 


77 


72.8 


25.1 


137 


129.5 


44.6 


197 


186.3 


64.1 


257 


243.0 


83.7 


18 


17.0 


05.9 


78 


73.8 


25.4 


138 


130.5 


44.9 


198 


187.2 


64.5 


258 


243.9 


84.0 


19 


18.0 


06.2 


79 


74.7 


25.7 


139 


131.4 


45.3 


199 


188.2 


64.8 


259 


244.9 


84.3 


20 
21 


18.9 


06.5 


80 
81 


75.6 


26.0 


140 
141 


132.4 


45.6 


200 
201 


189.1 


66.1 


260 
261 


246.8 


84.6 


19.9 


06.8 


76.6 


26.4 


133.3 


45.9 


190.0 


65.4 


246.8 


85.0 


22 


20.8 


07.2 


82 


77.5 


26.7 


142 


134.3 


46.2 


202 


191.0 


66.8 


262 


247.7 


85.3 


23 


21.7 


07.5 


83 


78.5 


27.0 


143 


135.2 


46.6 


203 


191.9 


66.1 


263 


248.7 


85.6 


24 


22.7 


07.8 


84 


79.4 


27.3 


144 


136.2 


46.9 


204 


192.9 


66.4 


264 


249.6 


86.0 


25 


23.6 


08.1 


85 


80.4 


27.7 


145 


137.1 


47.2 


205 


193.8 


66.7 


265 


260.6 


86.3 


26 


24.6 


08.5 


86 


81.3 


28.0 


146 


138-0 


47.5 


206 


194.8 


67.1 


266 


251.5 


86.6 


27 


25.5 


08.8 


87 


82.3 


28.3 


147 


139.0 


47.9 


207 


195.7 


67.4 


267 


252.5 


86.9 


28 


26.5 


09.1 


88 


83.2 


28.7 


148 


139.9 


48.2 


208 


196.7 


67.7 


268 


253.4 


87.3 


29 


27.4 


09.4 


89 


84.2 


29.0 


149 


140.9 


48.5 


209 


197.0 


68.0 


269 


254.3 


87.6 


30 
31 


28.4 


09.8 


90 
91 


85.1 


29.3 


150 
151 


141.8 


48.8 


210 


198.6 


68.4 


270 
271 


255.3 


87.9 


29.3 


10.1 


86.0 


29.6 


142.8 


49.2 


211 


199.5 


68.7 


256.2 


88.2 


32 


30.3 


10.4 


92 


87.0 


30.0 


152 


143.7 


49.5 


212 


200.4 


69.0 


272 


257.2 


88.6 


33 


31.2 


10.7 


93 


87.9 


30.3 


153 


144.7 


49.8 


213 


201.4 


69.3 


273 


258.1 


88.9 


34 


32.1 


11.1 


94 


88.9 


30.6 


154 


145.6 


50.1 


214 


202.3 


69.7 


274 


259.1 


89.2 


35 


33.1 


11.4 


95 


89.8 


30.9 


155 


146.6 


50.5 


215 


203.3 


70.0 


275 


260.0 


89.5 


36 


34.0 


11.7 


96 


90.8 


31.3 


156 


147.5 


50.8 


216 


204.2 


70.3 


276 


261.0 


89.9 


37 


35.0 


12.0 


97 


91.7 


31.6 


157 


148.4 


51.1 


217 


205.2 


70.6 


277 


261.9 


90.2 


38 


35.9 


12.4 


98 


92.7 


31.9 


158 


149.4 


61.4 


218 


206.1 


71.0 


278 


262.9 


90.5 


39 


36.9 


12.7 


99 


93.6 


32.2 


159 


150.3 


51.8 


219 


207.1 


71.3 


279 


263.8 


90.8 


40 


37.8 


13.0 


100 


94.6 


32.6 


160 
161 


151.3 


52.1 


220 
221 


208.0 


71.6 


280 
281 


264.7 


91.2 


41 


38.8 


13.3 


101 


95.6 


32.9 


152.2 


52.4 


209.0 


72.0 


265.7 


91.5 


42 


39.7 


13.7 


102 


96.4 


33.2 


162 


153.2 


52.7 


222 


209.9 


72.3 


282 


266.6 


91.8 


43 


40.7 


14.0 


103 


97.4 


33.5 


163 


154.1 


53.1 


223 


210.9 


72.6 


283 


267.6 


92.1 


44 


41.6 


14.3 


104 


98.3 


33.9 


164 


155.1 


53.4 


224 


211.8 


72.9 


284 


268.5 


92.5 


45 


42.5 


14.7 


105 


99.3 


34.2 


165 


156.0 


53.7 


225 


212.7 


73.3 


285 


269.5 


92.8 


46 


43.6 


15.0 


106 


100.2 


34.5 


166 


157.0 


64.0 


226 


213.7 


73.6 


286 


270.4 


93.1 


47 


44.4 


16.3 


107 


101.2 


34.8 


167 


157.9 


64.4 


227 


214.6 


73.9 


287 


271.4 


93.4 


48 


45.4 


15.6 


108 


102.1 


35.2 


168 


158.8 


54.7 


228 


215.6 


74.2 


288 


272.3 


93.8 


49 


46.3 


16.0 


109 


103.1 


35.5 


169 


159.8 


55.0 


229 


216.5 


74.6 


289 


273.3 


94.1 


60 


47.8 


16.3 


110 


104.0 


35.8 


170 


160.7 


55.3 


230 
231 


217.5 


74.9 


290 
291 


274.2 


94.4 


51 


48.2 


16.6 


111 


105.0 


36.1 


171 


161.7 


55.7 


218.4 


75.2 


275.1 


94.7 


62 


49.2 


16.9 


112 


105.9 


36.5 


172 


162.6 


56.0 


232 


219.4 


76.5 


292 


276.1 


95.1 


63 


50.1 


17.3 


113 


106.8 


36.8 


173 


163.6 


56.3 


233 


220.3 


75.9 


293 


277.0 


95.4 


64 


61.1 


17.6 


114 


107.8 


37.1 


174 


164.5 


56.6 


234 


221.3 


76.2 


294 


278.0 


95.7 


65 


52.0 


17.9 


115 


108.7 


37.4 


175 


165.5 


67.0 


235 


222.2 


76.5 


295 


278.9 


96.0 


66 


52.9 


18.2 


116 


109.7 


37.8 


176 


166.4 


57.3 


236 


223.1 


76.8 


296 


279.9 


96.4 


57 


53.9 


18.6 


117 


110.6 


38.1 


177 


167.4 


67.6 


237 


224.1 


77.2 


297 


280.8 


96.7 


58 


64.8 


18.9 


118 


111.6 


38.4 


178 


168.3 


58.0 


238 


225.0 


77.5 


298 


281.8 


97.0 


59 


55.8 


19.2 


119 


112.5 


38.7 


179 


169.2 


58.3 


239 


226.0 


77.8 


299 


282.7 


97.3 


60 


56.7 


10.6 


120 

Dist. 


113.5 


39.1 


180 
Oisi 


170.2 


68.6 


240 
Dist 


226.1) 


78.1 


300 


283.7 


97.7 


DUt 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


Tiat. 
















For? 


1 Degrees. 1 



36 TABLE 11. 


1 


Difference of Latitude and Departure for 20 Degrees. 1 


Dist. 


Lat. 


Dep. 
00.3 


Dist 


Lat. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


1 


00.9 


61 


67.8 


20.9 


113.7 


41.4 


170.1 


61.9 


241 


226.6 


82.4 


2 


01.9 


00.7 


62 


68.3 


21.2 


122 


114.6 


41.7 


182 


171.0 


62.2 


242 


227. 


.4 


82.8 


8 


02.6 


01.0 


63 


59.2 


21.5 


123 


115.6 


42.1 


183 


172.0 


62.6 


248 


228 


.3 


83.1 


4 


03.8 


01.4 


64 


60.1 


21.9 


124 


116.5 


42.4 


184 


172.9 


62.9 


244 


229 


.3 


83.5 


5 


04.7 


01.7 


65 


61.1 


22.2 


125 


117.5 


42.8 


185 


173.8 


63.8 


246 


230 


.2 


83.8 


6 


05.6 


02.1 


66 


62.0 


22.6 


126 


118.4 


43.1 


186 


174.8 


63.6 


246 


231 


.2 


84.2 


7 


06.6 


02.4 


67 


63.0 


22.9 


127 


119.3 


43.4 


187 


175.7 


64.0 


247 


282 


.1 


84.5 


8 


07.6 


02.7 


68 


63.9 


23.3 


128 


120.3 


43.8 


188 


176.7 


64.3 


248 


283. 


.0 


84.8 


9 


08.5 


03.1 


69 


64:8 


23.6 


129 


121.2 


44.1 


189 


177.6 


64.6 


249 


284 


.0 


86.2 


10 


09.4 


03.4 


70 
71 


65.8 


23.9 


130 


122.2 


44.5 


190 


178.5 


65.0 


250 


284 


.9 


85.5 


11 


10.3 


03.8 


66.7 


24.3 


131 


123.1 


44.8 


191 


179.6 


65.3 


251 


285 


.9 


85.8 


12 


11.3 


04.1 


72 


67.7 


24.6 


132 


124.0 


46.1 


192 


180.4 


65.7 


262 


286 


.8 


86.2 


13 


12.2 


04.4 


73 


68.6 


25.0 


133 


125.0 


45.5 


193 


181.4 


66.0 


258 


287 


.7 


86.6 


14 


13.2 


04.8 


74 


69.5 


25.3 


134 


125.9 


46.8 


194 


182.3 


66.4 


264 


238 


.7 


86.9 


15 


14.1 


05.1 


75 


70.5 


25.7 


135 


126.9 


46.2 


195 


183.2 


66.7 


265 


289 


.6 


87.2 


16 


15.0 


05.5 


76 


71.4 


26.0 


186 


127.8 


46.6 


196 


184.2 


67.0 


256 


240 


.t 


87.6 


17 


16.0 


05.8 


77 


72.4 


26.3 


187 


128.7 


46.9 


197 


185.1 


67.4 


257 


241 


.6 


87.9 


18 


16.0 


06.2 


78 


73.8 


26.7 


138 


129.7 


47.2 


198 


186.1 


67.7 


258 


242 


.4 


88.2 


19 


17.9 


06.5 


79 


74.2 


27.0 


139 


130.6 


47.6 


199 


187.0 


68.1 


269 


243 


.4 


88.6 


20 


18.8 


06.8 


80 
81 


75.2 


27.4 


140 


131.6 


47.9 


200 
201 


187.9 


68.4 


260 


244 


.8 


88.9 


21 


19.7 


07.2 


76.1 


27.7 


141 


132.6 


48.2 


188.9 


68.7 


261|246 


.8 


89.8 


22 


20.7 


07.5 


82 


77.1 


28.0 


142 


133.4 


48.6 


2C2189.8 


69.1 


262 246 


.2 


89.6 


23 


21.6 


07.9 


83 


78. 


28.4 


148 


184.4 


48.9 


2081190. 8 


60.4 


263 247 


.1 


90.0 


24 


22.6 


08.2 


84 


78.9 


28.7 


144 


186.3 


49.3 


204 


191.7 


69.8 


264 


248 


.1 


90.3 


25 


23.5 


08.6 


85 


79.9 


29.1 


145 


186.3 


49.6 


205 


192.6 


70.1 


265 


249 


.0 


90.6 


26 


24.4 


08.9 


86 


80.8 


29.4 


146 


137.2 


49.9 


206 


198.6 


70.6 


266 


250 


.0 


91.0 


27 


25.4 


09.2 


87 


81.8 


29.8 


147 


138.1 


60.3 


207 


194.5 


70.8 


267 


250 


.9 


91.3 


28 


26.3 


09.6 


88 


82.7 


30.1 


148 


189.1 


50.6 


208 


195.6 


71.1 


268 


251 


.8 


91.7 


29 


27.3 


09.9 


89 


83.6 


30.4 


149 


140.0 


51.0 


209 


196.4 


71.6 


269 


252 


.8 


92.0 


30 
31 


28.2 
29.1 


10.3 


90 
91 


84.6 


80.8 


150 
151 


141.0 


61.8 


210 
211 


197.3 


71.8 


270 


253 


.7 


92.8 


10.0 


85.6 


31.1 


141.9 


61.6 


198.3 


72.2 


271 


254 


.7 


92.7 


32 


30.1 


10.9 


92 


86.5 


31.5 


152 


142.8 


62.0 


212 


199.2 


72.6 


272 


255 


.6 


93.0 


83 


31.0 


11.3 


93 


87.4 


31.8 


163 


143.8 


62.3 


218 


200.2 


72.9 


278 


266 


.6 


03.4 


84 


31.9 


11.6 


94 


88.3 


32.1 


154 


144.7 


62.7 


214 


201.1 


73.2 


274 


267. 


.6 


03.7 


35 


32 9 


12.0 


95 


89.3 


82.5 


155 


145.7 


68.0 


216 


202.0 


73.5 


275 


258. 


.4 


94.1 


36 


33.8 


12.3 


96 


90.2 


82.8 


156 


146.6 


58.4 


216 


203.0 


73.9 


276 


259. 


.4 


94.4 


37 


34.8 


12.7 


97 


91.2 


33.2 


157 


147.6 


53.7 


217 


203.9 


74.2 


277 


260. 


.8 


94.7 


38 


35.7 


13.0 


98 


92.1 


33.5 


158 


148.5 


54.0 


218 


204.9 


74.6 


278 


261. 


2 


95.1 


39 


36.6 


13.3 


99 


98.0 


83.9 


159 


149.4 


54.4 


219 


205.8 


74.9 


279 


262. 


,2 


95.4 


40 


37.6 


13.7 


100 
101 


94.0 


34.2 


160 
161 


160.4 


54.7 


220 
221 


206.7 


75.2 


280 


263. 


1 


95.8 


41 


38.5 


14.0 


94.9 


34.5 


151.3 


56.1 


207.7 


76.6 


281 


264. 


1 


96.1 


42 


39.5 


14.4 


102 


95.8 


34.9 


162 


162.2 


55.4 


222 


208.6 


76.9 


282 


265. 





96.4 


43 


40.4 


14.7 


103 


96.8 


85.2 


163 


153.2 


65.7 


223 


209.6 


76.3 


283 


265. 


9 


96.8 


44 


41.3 


15.0 


104 


97.7 


35.6 


164 


154.1 


56.1 


224 


210.6 


76.6 


284 


266. 


9 


97.1 


45 


42.3 


15.4 


105 


98.7 


85.9 


165 


155.0 


56.4 


225 


211.4 


77.0 


285 


267. 


8 


97.6 


46 


43.2 


15.7 


106 


99.6 


86.3 


166 


156.0 


66.8 


226 


212.4 


77.3 


286 


268. 


8 


97.8 


47 


44.2 


16.1 


107 


100.6 


36.6 


167 


156.9 


57.1 


227 


213.8 


77.6 


287 


269. 


7 


98.2 


48 


46.1 


16.4 


108 


101.6 


86.9 


168 


157.9 


57.6 


228 


214.2 


78.0 


288 


270, 


6 


98.6 


49 


46.0 


16.8 


109 


102.4 


37.3 


169 


168.8 


67.8 


229 


215.2 


78.3 


289 


271, 


6 


98.8 


60 
51 


47.0 
47.9 


17.1 


110 
111 


103.4 


37.6 


170 
171 


159.7 


68.1 


230 
281 


216.1 


78.7 


290 


272. 


5 


99.2 


17.4 


104.3 


38.0 


160.7 


68.6 


217.1 


79.0 


291 


273. 


5 


99.5 


52 


48.9 


17.8 


112 


106.2 


88.3 


172 


161.6 


68.8 


282 


218.0 


79.8 


292 


274, 


4 


99.9 


63 


49.8 


18.1 


113 


106.2 


38.6 


178 


162.6 


69.2 


283 


218.9 


79.7 


293 


276, 


8 


100.2 


64 


60.7 


18.5 


114 


107.1 


89.0 


174 


163.6 


69.6 


284 


219.9 


80.0 


294 


276. 


8 


100.6 


55 


51.7 


18.8 


115 


108.1 


39.3 


176 


164.4 


69.9 


286 


220.8 


80.4 


296 


277, 


2 


100.9 


66 


52.6 


19.2 


116 


109.0 


39.7 


176 


165.4 


60.2 


286 


221.8 


80.7 


296 


278, 


1 


101.2 


67 


53.6 


10.5 


117 


109.6 


40.0 


177 


166.3 


60.6 


237 


222.7 


81.1 


297 


279. 


1 


101.6 


58 


64.5 


10.8 


118 


110.9 


40.4 


178 


167.3 


60.9 


288 


223.6 


81.4 


298 


280, 





101.9 


59 


66.4 


20.2 


119 


111.8 


40.7 


179 


168.2 


61.2 


239 


224.6 


81.7 


299 


281. 





102.3 


60 


66.4 


20.6 


120 


112.8 


41.0 


180 
Dist 


169.1 


61.6 


240 


225.5 


82.1 


300 


281. 


9 


102.6 


Dist 


Dep. 


Lat 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dei 


). 


Lat. 


For? 


Degrees. 1 





TABLE IL a? 




Diflerence of Latitude and Departure for 21 Degrees. 




DisL 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


DinrJ 


Lat 


Dep. 


Dist Lat{ 


Depw 


Dist 


Lat| 

« 


Dq». 




1 


00.9 


00.4 


61 


56.9 


21.9 


121 


118.0 


43.4 


181 


169.0^ 


64.9 


241226.01 


86.4 




2 


01.9 


00.7 


62 


57.9 


22.2 


122 


118.9 


48.7 


182 


169.9 


65.2 


242 


225.9I 


86.7 




S 


02.8 


01.1 


63 


58.8 


22.6 


128 


114.8 


44.1 


188 


170.8 


65.6 


248 


226.9 


87.1 




4 


03.7 


01.4 


64 


69.7 


22.9 


124 


115.8 


44.4 


184 


171.8 


65.9 


244 


227.8 


87.4 




5 


04.7 


01.8 


65 


60.7 


23.3 


125 


116.7 


44.8 


185 


172.7 


66.8 


245 


228.7 


87.8 




6 


05.6 


02.2 


66 


61.6 


23.7 


126 


117.6 


46.2 


186 


173.6 


66.7 


246 


229.7 


88.2 




7 


06.5 


02.5 


67 


62.5 


24.0 


127 


118.6 


45.6 


187 


174.6 


67.0 


247 


230.6 


88.5 




8 


07.5 


02.9 


68 


63.6 


24.4 


128 


119.5 


46.9 


188 


175.5 


67.4 


248 


281.6 


88. 9 




9 


08.4 


03.2 


69 


64.4 


24.7 


129 


120.4 


46.2 


189 


176.4 


67.7 


249 


232.6 


89.2 




10 


09.3 


03.6 


70 
71 


65.4 


25.1 


130 
181 


121.4 


46.6 


190 


177.4 


68.1 


250 


288.4 


89.6 




11 


10.3 03.9 


66.3 


25.4 


122.3 


46.9 


191 


178.8 


68.4 


251 


284.8 


90.0 




12 


11.2 


04.3 


72 


67.2 


25.8 


182 


123.2 


47.3 


192 


179.2 


68.8 


252 


236.8 


90.3 




13 


12.1 


04.7 


73 


68.2 


26.2 


183 


124.2 


47.7 


198 


180.2 


69.2 


253 


286.2 


90.7 




14 


13.1 


05.0 


74 


69.1 


26.5 


184 


125.1 


48.0 


194 


181.1 


69.5 


254 


237.1 


91.0 




15 


14.0 


05.4 


75 


70.0 


26.9 


136 


126.0 


48.4 


195 


182.0 


69.9 


256 


286.1 


91.4 




16 


14.9 


05.7 


76 


71.0 


27.2 


186 


127.0 


48.7 


196 


183.0 


70.2 


256 


289.0 


91.7 




17 


15.9 


06.1 


77 


71.9 


27.6 


187 


127.9 


49.1 


197 


188.9 


70.6 


257 


239.9 


92.1 




18 


16.8 


06.5 


78 


72.8 


28.0 


138 


128.8 


49.6 


198 


184.8 


71.0 


258 


240.9 


92.5 




19 


17.7 


06.8 


79 


73.8 


28.3 


139 


129.8 


49.8 


199 


185.8 


71.8 


259 


241.8 


92.S 




20 


18.7 


07.2 


80 


74.7 


28.7 


140 
141 


130.7 


50.2 


200 


186.7 


71.7 


260 


242.7 


98.2 




21 


19.6 


07.5 


81 


75.6 


29.0 


131.6 


60.6 


201 


187.6 


72.0 


261 


248.7 


98.5 




22 


20.5 


07.9 


82 


76.6 


29.4 


142 


132.6 


50.9 


202 


188.6 


72.4 


262 


244.6 


98.9 




23 


21.5 


08.2 


83 


77.5 


29.7 


148 


133.6 


61.2 


208 


189.6 


72.7 


263 


245.6 


94.3 




24 


22.4 


08.6 


84 


78.4 


30.1 


144 


184.4 


61.6 


204 


190.4 


78.1 


264 


246.6 


94.6 




25 


23.3 


09.0 


85 


79.4 


30.5 


146 


185.4 


52.0 


205 


191.4 


78.5 


266 


247.4 


95.0 




26 


24.3 


09.3 


86 


80.3 


30.8 


146 


136.8 


62.8 


206 


192.8 


78.8 


266 


248.8 


96.3 




27 


25.2 


09.7 


87 


81.2 


31.2 


147 


187.2 


62.7 


207 


193.8 


74.2 


267 


249.8 


96.7 




28 


26.1 


10.0 


88 


82.2 


31.5 


148 


138.2 


68.0 


208 


194.2 


74.6 


268 


250.2 


96.0 




29 


27.1 


10.4 


89 


83.1 


31.9 


149 


139.1 


63.4 


209 


196.1 


74.9 


269 


261.1 


96.4 




30 


28.0 


10.8 


90 


84.0 


32.3 


160 


140.0 


53.8 


210 


196.1 


76.3 


270 


252.1 


96.8 




31 


28.9 


11.1 


91 


85.0 


32.6 


151 


141.0 


54.1 


211 


197.0 


75.6 


271 


258.0 


97.1 




32 


29.9 


11.5 


92 


85.9 


83.0 


162 


141.9 


64.5 


212 


197.9 


76.0 


272 


268.9 


97.6 




S3 


30.8 


11.8 


93 


86.8 


33.3 


153 


142.8 


54.8 


213 


198.9 


76.3 


273 


264.9 


97.8 




34 


31.7 


12.2 


94 


87.8 


83.7 


164 


143.8 


65.2 


214 


199.8 


76.7 


274 


255.8 


98.2 




35 


32.7 


12.5 


95 


88.7 


34.0 


155 


144.7 


65.5 


215 


200.7 


77.0 


276 


266.7 


98.6 




36 


33.6 


12.9 


96 


89.6 


84.4 


156 


145.6 


66.9 


216 


201.7 


77.4 


276 


257.7 


98.9 




37 


34.5 


13.3 


97 


90.6 


S4.8 


157 


146.6 


56.3 


217 


202.6 


77.8 


277 


258.6 


99.3 




38 


35.5 


13.6 


98 


91.5 


85.1 


158 


147.5 


66.6 


218 


203.5 


78.1 


278 


259.6 


99.6 




39 


36.4 


14.0 


99 


92.4 


86.6 


159 


148.4 


57.0 


219 


204.6 


78.5 


279 


260.6 


100. 




40 


37.3 


14.3 


100 


93.4 


35.8 


160 
161 


149.4 


57.3 


220 
221 


205.4 


78.8 


280 
281 


261.4 


100.3 




41 


38.3 


14.7 


101 


94.3 


86.2 


150.3 


57.7 


206.8 


79.2 


262.8 


100.7 




42 


39.2 


15.1 


102 


95.2 


86.6 


162 


151.2 


58.1 


222 


207.8 


79.6 


282 


263.3 


101.1 




43 


40.1 


15.4 


103 


96.2 


36.9 


168 


152.2 


58.4 


223 


208.2 


79.9 


288 


264.2 


101.4 




44 


41.1 


15.8 


104 


97.1 


37.3 


164 


153.1 


58.8 


224 


209.1 


80.3 


284 


265.1 


101.8 




45 


42.0 


16.1 


105 


98.0 


87.6 


165 


154.0 


59.1 


225 


210.1 


80.6 


285 


266.1 


102.1 




46 


42.9 


16.5 


106 


99.0 


88.0 


166 


155.0 


59.5 


226 


211.0 


81.0 


286 


267.0 


102.6 




47 


43.9 


16.8 


107 


99.9 


38.3 


167 


155.9 


59.8 


227 


211.9 


81.3 


287 


267.9 


102.9 




48 


44.8 


17.2 


108 


100.8 


38.7 


168 


156.8 


60.2 


228 


212.9 


81.7 


288 


268.9 


108.2 




49 


46.7 


17.6 


109 


101.8 


39.1 


169 


157.8 


60.6 


229 


213.8 


82.1 


289 


269.8 


108.6 




50 


46.7 


17.9 


110 
111 


102.7 


39.4 


170 


158.7 


60.9 


230 


214.7 


82.4 


290 
291 


270.7 


103.9 




61 


47.6 


18.3 


103.6 


39.8 


171 


159.6 


61.3 


231 


215.7 


82.8 


271.7 


104.3 




52 


48.6 


18.6 


112 


104.6 


40.1 


172 


160.6 


61.6 


282 


216.6 


88.1 


292 


272.6 


104.6 




53 


49.5 


19.0 


113 


105.5 


40.5 


173 


161.5 


62.0 


288 


217.5 


83.6 


293 


278.6 


106.0 




54 


60.4 


19.4 


114 


106.4 


40.9 


174 


162.4 


62.4 


234 


218.6 


83.9 


294 


274.6 


105.4 




66 


61.3 


19.7 


115 


107.4 


41.2 


175 


163.4 


62.7 


285 


219.4 


84.2 


295 


276.4 


105.7 




66 


52.3 


20.1 


116 


108.3 


41.6 


176 


164.3 


68.1 


236 


220.8 


84.6 


296 


276.8 


106.1 




67 


63.2 


20.4 


117 


109.2 


41.9 


177 


165.2 


63.4 


237 


221.8 


84.9 


297 


277.8 


106.4 




58 


54.1 


20.8 


118 


110.2 


42.8 


178 


166.2 


68.8 


238 


222.2 


86.3 


298 


278.2 


106.8 




59 


65.1 


21.1 


119 


111.1 


42.6 


179 


167.1 


64.1 


289 


228.1 


86.6 


299 


279.1 


107.2 




60 


66.0 


21.5 


120 
Dist 


112.0 


43.0 


180 


168.0 


64.6 


240 


224.1 


86.0 


800 


280.1 


107.5 




Dist. 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 1 Lat 


Dist 


Dep. 


Lat 






For 69 Degrees. 





3S TABLE 11. 

Difference of Latitude and Departore for 22 Degrees. 




Dist 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


L&t 


Dep. 


Dist 

61 
62 
63 
64 
66 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 


Lat 


Dep. 


Dtet 


laX. 


Dep. 


DUt 


Lat 


Dep. 


DUt 


Lat Dep.| 




00.9 
01.9 
02.8 
03.7 
04.6 
05.6 
06.5 
07.4 
08.3 
09.3 


00.4 
00.7 
01.1 
01.5 
01.9 
02.2 
02.6 
03.0 
03.4 
03.7 


66.6 
67.6 
68.4 
69.8 
60.3 
61.2 
62.1 
63.0 
64.0 
64.9 


22.9 
23.2 
23.6 
24.0 
24.3 
24.7 
25.1 
26.5 
26.8 
26.2 


121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 
149 
160 

151 
152 
153 
164 
165 
156 
157 
158 
159 
160 

161 
162 
163 
164 
166 
166 
167 
168 
169 
170 

171 
172 
173 

174 
175 
176 
177 
178 
179 
180 

DUt 


112.2 
113.1 
114.0 
116.0 
116.9 
116.8 
117.8 
118.7 
119.6 
120.5 


45.3 
46.7 
46.1 
46.6 

46.8 
47.2 
47.6 
47.9 

48.3 
48.7 


181 
182 
188 
184 
186 
186 
187 
188 
189 
190 

191 
192 
193 
194 
196 
196 
197 
198 
199 
200 

201 
202 
203 
204 
206 
206 
207 
208 
209 
210 

211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

221 
222 
223 
224 
225 
226 
227 
228 
229 
230 


167 

168. 

169 

170. 

171, 

172. 

173, 

174, 

176, 

176, 


.8 
.7 
.7 
.6 
.6 
.6 
.4 
.8 
.2 
.2 


67.8 
68.2 
68.6 
68.9 
69.3 
69.7 
70.1 
70.4 
70.8 
71.2 


241 
242 
243 
244 
246 
246 
247 
248 
249 
250 

251 
262 
263 
254 
266 
256 
257 
268 
269 
260 

261 
262 
263 
264 
266 
266 
267 
268 
269 
270 

271 
272 
273 
274 
275 
276 
277 
278 
279 
280 

281 
282 
283 
284 
286 
286 
287 
288 
289 
290 


223.6 
224.4 
2S6.8 
226.2 
227.2 
228.1 
229.0 
229.9 
230.9 
231.8 


90.31 
90.7|l 

91. on 

91 .4n 

91. 8| 
02.21 

92. si 
92.9| 
98.31 

98.71 


10.2 
11.1 
12.1 
13.0 
13.9 
14.8 
15.8 
16.7 
17.6 
18.5 


04.1 
04.6 
04.9 
05.2 
05.6 
06.0 
06.4 
06.7 
07.1 
07.5 


66.8 
66.8 
67.7 
68.6 
69.5 
70.5 
71.4 
72.8 
78.2 
74.2 


26.6 
27.0 
27.3 
27.7 
28.1 
28.6 
28.8 
29.2 
29.6 
30.0 


121.6 
122.4 
123.8 
124.2 
126.2 
126.1 
127.0 
128.0 
128.9 
129.8 


49.1 
49.4 
49.8 
60.2 
60.6 
60.9 
61.3 
61.7 
62.1 
62.4 


177, 
178, 
178, 
179, 
180, 
181. 
182. 
183. 
184. 
186. 


J 
.0 

I 

.8 
.7 
.7 
.6 
.6 
4 


71.6 
71.9 
72.3 
72.7 
73.0 
73.4 
73.8 
74.2 
74.6 
74.9 


232.7 
233.7 
284.6 
235.6 
236.4 
237.4 
238.3 
239.2 
240.1 
241.1 


94.0 
94.4 
94.8 
06.2 
06.6 
05.9 
96.3 
96.6 
07.0 
07.4 




21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
36 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
65 
66 
67 
68 
59 
60 

Dist. 


19.5 
20.4 
21.3 
22.3 
23.2 
24.1 
26.0 
26.0 
26.9 
27.8 


07.9 
08.2 
06.6 
09.0 
09.4 
09.7 
10.1 
10.5 
10.9 
11.2 


76.1 
76.0 
77.0 
77.9 
78.8 
79.7 
80.7 
81.6 
82.6 
83.4 


30.3 
80.7 
81.1 
81.5 
31.8 
32.2 
32.6 
33.0 
33.3 
33.7 


130.7 
181.7 
132.6 
133.6 
184.4 
186.4 
186.3 
137.2 
138.2 
189.1 


62.8 
63.2 
63.6 
63.9 
64.3 
64.7 
66.1 
66.4 
66.8 
66.2 


186, 
187, 
188. 
189. 
190. 
191. 
191, 
192. 
193, 
194, 


.4 
3 
2 
1 
.1 
.0 
.9 
9 
.8 
.7 


75.3 
76.7 
76.0 
76.4 
76.8 
77.2 
77.6 
77.9 
78.3 
78.7 


242.0 
242.9 
243.8 
244.8 
246.7 
246.6 
247.6 
248.6 
249.4 
250.3 


07.8 

08.1 

08.5 

08.0 

09.8 

09.6 

100.0 

100.4 

100.8 

101.1 




28.7 
29.7 
30.6 
31.5 
32.5 
33.4 
34.3 
85.2 
36.2 
37.1 


11.6 
12.0 
12.4 
12.7 
13.1 
13.5 
13.9 
14.2 
14.6 
15.0 


84.4 
86.3 
86.2 
87.2 
88.1 
89.0 
89.9 
90.9 
91.8 
92.7 


34.1 
84.5 
34.8 
35.2 
86.6 
36.0 
86.3 
86.7 
37.1 
37.6 


140.0 
140.9 
141.9 
142.8 
143.7 
144.6 
145.6 
146.5 
147.4 
148.3 


66.6 
56.9 
67.3 
67.7 
58.1 
58.4 
58.8 
69.2 
69.6 
59.9 


195, 
196. 
197. 
198, 
199, 
200, 
201. 
202. 
203. 
204, 


S 
6 
>6 
.4 
.3 
3 
.2 
.1 
.1 
.0 


79.0 
79.4 
79.8 
80.2 
80.6 
80.9 
81.3 
81.7 
82.0 
82.4 


251.3 
252.2 
253.1 
254.0 
266.0 
266.9 
266.8 
257.8 
268.7 
269.6 


101.6 
101.9 
102.3 
102.6 
103.0 
103.4 
103.8 
104.1 
104.5 
104.9 




38.0 
38.9 
39.9 
40.8 
41.7 
42.7 
43.6 
44.5 
45.4 
46.4 


15.4 
15.7 
16.1 
16.6 
16.9 
17.2 
17.6 
18.0 
18.4 
18.7 


93.6 

94.6 

95.6 

96.4 

97.4 

98.3 

99.2 

100.1 

101.1 

102.0 


37.8 
38.2 
88.6 
39.0 
89.3 
39.7 
40.1 
40.6 
40.8 
41.2 


149.3 
150.2 
151.1 
162.1 
163.0 
163.9 
164.8 
165.8 
166.7 
167.6 


60.3 
60.7 
61.1 
61.4 
61.8 
62.2 
62.6 
62.9 
63.3 
63.7 


204, 
205. 
206, 
207, 
208. 
209, 
210, 
211. 
212, 
213. 


9 

.8 
.8 
.7 
.6 
.6 
.6 
.4 
.3 
.3 


82.8 
83.2 
83.5 
83.9 
84.3 
84.7 
86.0 
86.4 
86.8 
86.2 


260.6 
261.6 
262.4 
263.3 
264.2 
266.2 
266.1 
267.0 
268.0 
268.9 


105.8 
105.6 
106.0 
106.4 
106.8 
107.1 
107.6 
107.9 
108.8 
108.6 




47.3 
48.2 
49.1 
60.1 
51.0 
51.9 
62.8 
63.8 
64.7 
55.6 


19.1 
19.5 
19.9 
20.2 
20.6 
21.0 
21.4 
21.7 
22.1 
22.5 


111 
112 
113 
114 
115 
116 
117 
118 
119 
120 


102.9 
103.8 
104.8 
105.7 
106.6 
107.6 
108.5 
109.4 
110.3 
111.3 


41.6 
42.0 
42.3 
42.7 
43.1 
43.5 
43.8 
44.2 
44.6 
45.0 


168.5 
169.6 
130.4 
161.3 
162.3 
163.2 
164.1 
165.0 
166.0 
166.9 


64.1 
64.4 
64.8 
65.2 
65.6 
65.9 
66.3 
66.7 
67.1 
67.4 


231 
282 
283 
234 
235 
236 
237 
238 
239 
240 


214, 
215, 
216. 
217, 
217, 
218. 
219. 
220. 
221, 
222 


.2 
.1 
.0 
.0 
,9 
.8 
.7 
.7 
.6 
.6 


86.5 
86.9 
87.3 
87.7 
88.0 
88.4 
88.8 
89.2 
89.5 
89.9 


291 
292 
203 
294 
295 
296 
297 
298 
299 
300 


269.8 
270.7 
271.7 
272.6 
273.6 
274.4 
275.4 
276.8 
277.2 
278.2 


109.0 
109.4 
109.8 
110.1 
110.6 
110.9 
Ul.S 
111.6 
112.0 
112.4 




Dep. 


Lat 


DUt 


Dep. 


Lat 


Dep^ 


Lat 


DUt 


Dep. 


Lat 


DUt 


Dep. 


Lat 




For 68 Degrees 
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TABLE 


IL 




a9 






Difference of Latitude and Depart 


ure for 23 Degrees. 




Dist 

1 


Lat 


Dep. 


Dist 
61 


Lat 


Dep. 


Dist 
121 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist. 
241 


Lat 


Dep. 




00.9 


00.4 


66.2 


23.8 


111.4 


47.3 


181 


166.6 


70.7 


221.8 


94.2 




2 


01.8 


00.8 


62 


67.1 


24.2 


122 


112.3 


47.7 


182 


167.5 


71.1 


242 


222.8 


94.5 




3 


02.8 


01.2 


63 


58.0 


24.6 


123 


113.2 


48.1 


183 


168.5 


71.6 


243 


223.7 


94.9 




4 


03.7 


01.6 


64 


58.9 


26.0 


124 


114.1 


48.6 


184 


169.4 


71.9 


244 


224.6 


95.3 




5 


04.6 


02.0 


65 


59.8 


25.4 


125 


115.1 


48.8 


185 


170.3 


72.3 


246 


225.5 


95.7 




6 


05.5 


02.3 


66 


60.8 


25.8 


126 


116.0 


49.2 


186 


171.2 


72.7 


246 


226.4 


96.1 




7 


06.4 


02,7 


67 


61.7 


26.2 


127 


116.9 


49.6 


187 


172.1 


73.1 


247 


227.4 


96.5 




8 


07.4 


03.1 


68 62.6 


26.6 


128 


117.8 


60.0 


188 


173.1 


73.5 


248 


228 3 


96.{ 




9 


08.3 


03.5 


69 


63.5 


27.0 


129 


118.7 


50.4 


189 


174.0 


73.8 


249 


229.2 


97.3 




10 


09.2 


03.9 


70 


64.4 


27.4 


130 


119.7 


50.8 


190 


174.9 


74.2 


250 
251 


230.1 


97.7 




11 


10.1 


04.3 


71 


65.4 


27.7 


131 


120.6 


51.2 


191 


175.8 


74.6 


231.0 


98.1 




12 


11.0 


04.7 


72 


66.3 


28.1 


132 


121.5 


51.6 


192 


176.7 


76.0 


252 


^2.0 


98.5| 




13 


12.0 


05.1 


73 


67.2 


28.5 


133 


122.4 


52.0 


193 


177.7 


76.4 


263 


232.9 


Vo .M 




14 


12.9 


05.5 


74 


68.1 


28.9 


134 


123.3 


52.4 


194 


178.6 


76.8 


264 


238.8 


99.2^ 




15 


13.8 


05.9 


75 


69.0 


29.3 


135 


124.3 


62.7 


196 


179.6 


76.2 


255 


234.7 


99. d 




16 


14.7 


06.3 


76 


70.0 


29.7 


136 


125.2 


53.1 


196 


180.4 


76.6 


256 


235.6 


100 .q 

100.4^ 
100. b 




17 


15.6 


06.6 


77 


70.9 


30.1 


137 


126.1 


53.6 


197 


181.3 


77.0 


257 


236.6 




18 


16.6 


07.0 


78 


71.8 


30.5 


138 


127.0 


63.9 


198 


182.3 


77.4 


258 


237.5 




19 


17.5 


07.4 


79 


72.7 


30.9 


139 


128.0 


64. S 


199 


183.2 


77.8 


259 


238.4 


101.2 




20 
21 


18.4 


07.8 


80 
81 


73.6 


31.3 


140 


128.9 


54.7 


200 
201 


184.1 


78.1 


260 
261 


239.3 


101.6 




19.3 


08.2 


74.6 


31.6 


141 


129.8 


55.1 


185.0 


78.5 


240.3 


102. C 




22 


20.3 


08.6 


82 


75.6 


32.0 


142 


130.7 


55.5 


202 


185.9 


78.9 


262 


241.2 


102.4 




23 


21.2 


09.0 


83 


76.4 


32.4 


143 


131.6 


55.9 


203 


186.9 


79.3 


263 


242.1 


102.8 




24 


22.1 


09.4 


84 


77.3 


32.8 


144 


132.6 


56.3 


204 


187.8 


79.7 


264 


243.0 


108.2 




25 


23.0 


09.8 


85 


78.2 


33.2 


145 


133.5 


56.7 


206 


188.7 


80.1 


265 


243.9 


108 «5 




26 


23.9 


10.2 


86 


79.2 


33.6 


146 


134.4 


57.0 


206 


189.6 


80.5 


266 


244.9 


103.9 




27 


24.9 


10.5 


87 


80.1 


34.0 


147 


135.3 


57.4 


207 


190.5 


80.9 


267 


245.8 


104.3 




28 


25.8 


10.9 


88 


81.0 


34.4 


148 


136.2 


57.8 


208 


191.6 


81.3 


268 


246.7 


104.7 




20 


26.7 


11.3 


89 


81.9 


34.8 


149 


137.2 


68.2 


209 


192.4 


81.7 


269 


247.6 


105.1 




30 


27.6 


11.7 


90 


82.8 


35.2 


160 


138.1 


58.6 


210 
211 


193.3 


82.1 


270 
271 


248.5 


105.5 




31 


28.5 


12.1 


91 


83.8 


35.6 


161 


139.0 


59.0 


194.2 


82.4 


249.5 


105.9 




32 


29.5 


12.5 


92 


84.7 


36.9 


152 


139.9 


69.4 


212 


195.1 


82.8 


272 


250.4 


106.3 




33 


30.4 


12.9 


93 


85.6 


36.3 


153 


140*8 


59.8 


213 


196.1 83.21 


273 


251.3 


106.7 




34 


31.3 


13.3 


94 


86.6 


36.7 


154 


141.8 


60.2 


214 


197.0 


83.6 


274 


252.2 


107.1 




35 


32.2 


13.7 


95 


87.4 


37.1 


155 


142.7 


60.6 


215 


197.9 


84.0 


276 


253.1 


107.6 




36 


33.1 


14.1 


96 


88.4 


87.5 


156 


143.6 


61.0 


216 


198.8 


84.4 


276 


254.1 


107.8 




37 


34.1 


14.5 


97 


89.3 


37.9 


167 


144.5 


61.3 


217 


199.7 


84.8 


277 


266.0 


108.2^ 




38 


35.0 


14.8 


98 


90.2 


38.3 


168 


145.4 


61.7 


218 


200.7 


86.2 


278 


255.9 


108. d 




39 


35.9 


15.2 


90 


91.1 


38.7 


169 


146.4 


62.1 


219 


201.6 


86.6 


279 


256.8 


109.M 




40 


36.8 
37.7 


15.6 


100 


92.1 


39.1 


160 
161 


147.3 


62.6 


220 
221 


202.6 


86.0 


280 
281 


257.7 


109.4^ 




41 


16.0 


101 


93.0 


39.5 


148.2 


62.9 


203.4 


86.4 


258.7 


109. a 




42 


38.7 


16.4 


102 


93.9 


39.9 


162 


149.1 


63.3 


222 


204.4 


86.7 


282 


259.6 


110.21 




43 


39.6 


16.8 


103 


94.8 


40.2 


163 


160.0 


63.7 


223 


205.3 


87.1 


283 


260.5 


110.61 




44 


40.5 


17.2 


104 


95.7 


40.6 


164 


151.0 


64.1 


224 


206.2 


87.6 


284 


261.4 


111.0 




45 


41.4 


17.6 


105 


96.7 


41.0 


166 


151.9 


04.5 


225 


207.1 


87.9 


285 


262.3 


111.4 




46 


42.3 


18.0 


106 


97.6 


41.4 


166 


152.8 


64.9 


226 


208.0 


88.3 


286 


263.3 


111.7 




47 


43.3 


18.4 


107 


98.6 


41.8 


167 


163.7 


65.3 


227 


209.0 


88.7 


287 


264.2 


112.1 




48 


44.2 


18.8 


108 


99.4 


42.2 


168 


154.6 


65.6 


228 


209.9 


89.1 


288 


265.1 


112.5 




49 


45.1 


19.1 


109 


100.3 


42.6 


169 


155.6 


66.0 


229 


210.8 


89.6 


289 


266.0 


112.9 




50 


46.0 


19.5 


110 
111 


101.3 


43.0 


170 


156.6 


66.4 


230 
231 


211.7 


89.9 


290 
291 


266.9 


113.3 




51 


46.9 


19.9 


102.2 


43.4 


171 


157.4 


66.8 


212.6 


90.3 


267.9 


113.7 




52 


47.9 


20.3 


112 


103.1 


43.8 


172 


168.3 


67.2 


232 


213.6 


90.6 


292 


268.8 


114.1 




53 


48.8 


20.7 


113 


104.0 


44.2 


173 


159.2 


67.6 


233 


214.5 


91.0 


293 


269.7 


114.6 




54 


49.7 


21.1 


114 


104.9 


44.5 


174 


160.2 


68.0 


234 


215.4 


91.4 


294 


270.6 


114.9 




55 


50.6 


21.5 


115 


105.9 


44.9 


175 


161.1 


68.4 


235 


216.3 


91.8 


295 


271.5 


115.3 




56 


51.5 


21.9 


116 


106.8 


46.3 


176 


162.0 


68.8 


236 


217.2 


92.2 


296 


272.5 


115.7 




57 


52.5 


22.3 


117 


107.7 


45.7 


177 


162.9 


69.2 


237 


218.2 


92.6 


297 


273.4 


116. d 




58 


53.4 


22.7 


118 


108.6 


46.1 


178 


163.8 


69.6 


238 


219.1 


93.0 


298 


274.3 


116.4 




59 


54.3 


23.1 


119 


109.5 


46.5 


179 


164.8 


69.9 


239 


220.0 


93.4 


299 


275.2 


110.8 




60 


55.2 


23.4 


120 


U0.5 


46.9 


180 


165.7 


70.3 


240 
Dist 


220.9 


93.8 


300 


276.2 


117.2 
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Dep. 


Lat 


Dist. 


Dep. 


Lat 


Dist Dep. 


Lat 


Dep. 


Lat 


Dist. 


Dep. 
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For 6 
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TABLE IL 1 


Difference of Latitude and Departure for 24 Degrees. 1 


Dist 


Lat 


Dep. 


Dist Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
241 


Lat 


Dep. 


1 


00.9 


00.4 


61 


65.7 


24.8 


121 


110.5 


49.2 


181 


165.4 


73.6 


220.2 


98.0 


2 


01.8 


00.8 


62 


56.6 


25.2 


122 


111.6 


49.6 


182 


166.3 


74.0 


242 


221.1 


98.4 


3 


02.7 


01.2 


63 


67.6 


26.6 


123 


112.4 


60.0 


183 


167.2 


74.4 


243 


222.0 


98.8 


4 


03.7 


01.6 


64 


68.6 


26.0 


124 


118.3 


50.4 


184 


168.1 


74.8 


244 


222.9 


99.2 


6 


04.6 


02.0 


65 


69.4 


26.4 


126 


114.2 


50.8 


185 


169.0 


76.2 


245 


223.8 


99.7 


6 


05.5 


02.4 


66 


60.3 


26.8 


126 


115.1 


61.2 


186 


169.9 


75.7 


246 


224.7 


100.1 


7 


06.4 


02.8 


67 


61.2 


27.3 


127 


116.0 


61.7 


187 


170.8 


76.1 


247 


225.6 


100.5 


8 


07.3 


03.3 


68 


62.1 


27.7 


128 


U6.9 


62.1 


188 


171.7 


76.5 


248 


226.6 


100.9 


9 


08.2 


03.7 


69 


63.0 


28.1 


129 


117.8 


62.6 


189 


172.7 


76.9 


249 


227.5 


101.8 


10 
11 


09.1 


04.1 


70 
71 


63.9 


28.6 


130 


118.8 


•52.9 


190 


178.6 


77.3 


250 
261 


228.4 


101.7 


10.0 


04.5 


64.9 


28.9 


131 


119.7 


53.8 


191 


174.6 


77.7 


229.3 


102.1 


12 


11.0 


04-9 


72 


65.8 


29.3 


182 


120.6 


63.7 


192 


175.4 


78.1 


262 


230.2 


102.6 


13 


11.9 


05.3 


73 


66.7 


29.7 


133 


121.5 


64.1 


193 


176.3 


78.5 


263 


231.1 


102.9 


14 


12.8 


05.7 


74 


67.6 


80.1 


134 


122.4 


64.6 


194 


177.2 


78.9 


254 


232.0 


108.8 


15 


13.7 


06.1 


75 


68.5 


80.5 


185 


123.3 


54.9 


195 


178.1 


79.3 


255 


233.0 


103.7 


16 


14.6 


06.5 


76 


69.4 


30.9 


186 


124.2 


66.3 


196 


179.1 


79.7 


256 


233.9 


104.1 


17 


15.6 


06.9 


77 


70.3 


31.3 


187 


125.2 


66.7 


197 


180.0 


80.1 


267 


284.8 


104.6 


18 


16.4 


07.3 


78 


71.3 


81.7 


188 


126.1 


66.1 


198 


180.9 


80.5 


258 


235.7 


104.0 


19 


17.4 


07,7 


79 


72.2 


82.1 


139 


127.0 


66.5 


199 


181.8 


80.9 


259 


236.6 


105.8 


20 


18.3 


08.1 


80 

81 


73.1 


32.5 


140 


127.9 


66.9 


200 
201 


182.7 


81.8 


260 
261 


287.6 


106.8 


21 


19.2 


08.5 


74.0 


32.9 


141 


128.8 


67.3 


183.6 


81.8 


288.4 


106.2 


22 


20.1 


08.9 


82 


74.9 


33.4 


142 


129.7 


57.8 


202 


184.5 


82.2 


262 


289.3 


106.6 


23 


21.0 


09.4 


83 


75.8 


33.8 


143 


180.6 


68.2 


203 


185.4 


82.6 


263 


240.3 


107.0 


24 


21.9 


09.8 


84 


76.7 


34.2 


144 


131.6 


58.6 


204 


186.4 


88.0 


264 


241.2 


107.4 


25 


22.8 


10.2 


85 


77.7 


34.6 


145 


132.6 


69.0 


205 


187.8 


83.4 


265 


242.1 


107.8 


26 


23.8 


10.6 


€6 


78.6 


35.0 


146 


133.4 


69.4 


206 


188.2 


83.8 


266 


243.0 


108.2 


27 


24.7 


11.0 


87 


79.5 


85.4 


147 


134.8 


69.8 


207 


189.1 


84.2 


267 


243.9 


108.6 


28 


25.6 


11.4 


88 


80.4 


85.8 


148 


135.2 


60.2 


208 


190.0 


84.6 


268 


244.8 


109.0 


29 


26.5 


11.8 


89 


81.3 


36.2 


149 


136.1 


60.6 


209 


190.9 


86.0 


269 


245.7 


109.4 


30 


27.4 


12.2 


90 
91 


82.2 


36.6 


150 


137.0 


61.0 


210 


191.8 


85.4 


270 


246.7 


109.8 


31 


28.3 


12.6 


83.1 


87.0 


161 


137.9 


61.4 


211 


192.8 


85.8 


271 


247.6 


110.2 


32 


29.2 


13.0 


92 


84.0 


87.4 


152 


138.9 


61.8 


212 


198.7 


86.2 


272 


248.6 


110.6 


33 


30.1 


13.4 


93 


85.0 


37.8 


163 


189.8 


62.2 


213 


194.6 


86.6 


273 


249.4 


111.0 


34 


31.1 


13.8 


94 


85.9 


88.2 


164 


140.7 


62.6 


214 


195.5 


87.0 


274 


260.3 


111.4 


85 


32.0 


14.2 


95 


86.8 


38.6 


155 


141.6 


63.0 


216 


196.4 


87.4 


275 


251.2 


111.9 


36 


32.9 


14.6 


96 


87.7 


39.0 


156 


142.6 


68.5 


216 


197.8 


87.9 


276 


262.1 


112.8 


37 


33.8 


15.0 


97 


88.6 


89.5 


157 


148.4 


68.9 


217 


198.2 


88.8 


277 


253.1 


112.7 


38 


84.7 


15.5 


98 


89.5 


39.9 


168 


144.3 


64.3 


218 


199.2 


88.7 


278 


254.0 


113.1 


39 


35.6 


16.9 


99 


90.4 


40.8 


159 


145.3 


64.7 


219 


200.1 


89.1 


279 


264.9 


118.6 


40 
41 


36.5 


16.3 


100 
101 


91.4 


40.7 


160 


146.2 


65.1 


220 
221 


201.0 


89.5 


280 
281 


255.8 


113.0 


37.5 


16.7 


92.3 


41.1 


161 


147.1 


65.6 


201.9 


89.9 


266.7 


114.8 


42 


38.4 


17.1 


102 


93.2 


41.5 


162 


148.0 


65.9 


222 


202.8 


90.3 


282 


267.6 


114.7 


43 


39.3 


17.6 


103 


94.1 


41.9 


168 


148.9 


66.3 


223 


203.7 


90.7 


283 


258.5 


116.1 


44 


40.2 


17.9 


104 


95.0 


42.3 


164 


149.8 


66.7 


224 


204.6 


91.1 


284 


259.4 


115.5 


45 


41.1 


18.8 


105 


95.9 


42.7 


165 


150.7 


67.1 


225 


206.5 


91.5 


285 


260.4 


115.9 


46 


42.0 


18.7 


106 


96.8 


43.1 


166 


151.6 


67.5 


226 


206.5 


91.9 


286 


261.3 


116.8 


47 


42.9 


19.1 


107 


97.7 


43.6 


167 


152.6 


67.9 


227 


207.4 


92.8 


287 


262.2 


116.7 


48 


43.9 


19.5 


108 


98.7 


43.9 


168 


158.6 


68.8 


228 


208.3 


92.7 


288 


263.1 


117.1 


49 


44.8 


19.9 


109 


99.6 


44.8 


169 


154.4 


68.7 


229 


209.2 


98.1 


289 


264.0 


117.6 


60 


45.7 


20.3 


110 
111 


100.5 


44.7 


170 
171 


155.3 


69.1 


230 


210.1 


93.5 


290 


264.9 


118. e 


51 


46.6 


20.7 


101.4 


45.1 


156.2 


69.6 


281 


211.0 


94.0 


291 


265.8 


118.4 


52 


47.5 


21.2 


112 


102.3 


45.6 


172 


157.1 


70.0 


232 


211.9 


94.4 


292 


266.8 


118.8 


53 


48.4 


21.6 


113 


103.2 


46.0 


173 


158.0 


70.4 


233 


212.9 


94.8 


293 


267.7 


119.2 


54 


49.3 


22.0 


114 


104.1 


46.4 


174 


169.0 


70.8 


234 


213.8 


95.2 


294 


268.6 


119.6 


55 


50.2 


22.4 


115 


105.1 


46.8 


175 


159.9 


71.2 


235 


214.7 


95.6 


205 


269.6 


120.0 


56 


51.2 


22.8 


116 


106.0 


47.2 


176 


160.8 


71.6 


236 


215.6 


96.0 


296 


270.4 


120.4 


57 


52.1 


23.2 


117 


106.9 


47.6 


177 


161.7 


72.0 


287 


216.5 


96.4 


297 


271.3 


120.8 


58 


53.0 


23.6 


118 


107.8 


48.0 


178 


162.6 


72.4 


238 


217.4 


96.8 


298 


272.2 


121.2 


59 


53.9 


24.0 


119 


108.7 


48.4 


179 


163.6 


72.8 


239 


218.3 


97.2 


299 


278.2 


121.6 


60 
Diit 


54.8 


24.4 


120 


109.6 


48.8 


180 
Dist 


164.4 


78.2 


240 
Dist 


219.3 


97.6 


300 


274.1 


122.0 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dep. Lat 


Dist 


Dep. 


Lat 


For 66 Degrees. 1 



TABLE II. 

Difference of Latitude and Departure for 25 Degrees. 



41 



Dist 



1 
2 
S 

4 
6 
6 
7 
8 
9 
10 



Lat. 



11 
12 
13 
14 
16 
U 
17 
18 
19 
20 



00.9 
01.8 
02.7 
03.6 
04.5 
05.4 
06.3 
07.3 
08.2 
09.1 



Dep. 



10.0 
10.9 
11.8 
12.7 
13.6 
14.6 
15.4 
16.3 
17.2 
IS.l 



00.4 
00.8 
01.3 
01.7 
02.1 
02.5 
03.0 
03.4 
03.8 
04.2 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



19.0 
19.9 
20.8 
21.8 
22.7 
23.6 
24.5 
25.4 
26.3 
27.2 



04.6 
05.1 
05.5 
05.9 
06.3 
06.8 
07.2 
07.6 
08.0 
08.5 



31 
32 
33 
34 

35 
36 
37 

38 
39 
40 



41 
42 

43 
44 
45 
46 
47 
48 
49 
50 



28.1 

29.0 

29.0 

30.8 

31.7 

32.61 

33.5 

34.4 

35.3 

36.3 



08.9 
09.3 
09.7 
10.1 
10.6 
11.0 
11.4 
11.8 
12.3 
12.7 



51 
52 
53 
64] 
55 
56 
57 
68 
59 
60 



Dist 

t 



37.2 
38.1 
39.0 
39.9 
40.8 
41.7 
42.6 
43.5 
44.4 
45.3 



13.1 
13.5 
13.9 
14.4 
14.8 
15.2 
15.6 
16.1 
16.5 
16.9 



46.2 
47.1 
48.0 
48.9 
49.8 
50.8 
51.7 
52.6 
53.6 
54.4 



17.3 
17.7 
18.2 
18.6 
19.0 
19.4 
19.9 
20.3 
20.7 
21.1 



21 6 
22.0 
22.4 
22.8 
23.2 
23.7 
24.1 
24.5 
24.9 
25.4 



Dep. 



Lat. 



DUtl Lat. 



61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



71 
72 
73 
74 

75 
76 
77 
78 
79 
80 



55.3 
56.2 
57.1 
58.0 
58.9 
59.8 
60.7 
61.6 
62.5 
63.4 



Dep. 



81 
82 
83 
84 
85 

86 
87 
88 
89 
90] 



64.3 
65.3 
66.2 
67.1 
68.0 
68.9 
69.8 
70.7 
71.6 
72.5 



25.8 
26.2 
26.6 
27.0 
27.5 
27.9 
28.3 
28.7 
29.2 
29.6 



91 
92 
93 
94 
95 
96 
97 
08, 
99 
106 



73.4 
74.3 
75.2 
76.1 

77.01 

77.9 

78.8 

79.8 

80.7 

81.6 



30.0 
30.4 
30.9 
31.3 
31.7 
32.1 
32.5 
33.0 
33.4 
33.8 



82.5 
83.4 
84.3 
85.2 
86.1 
87.0 
87.9 
88.8 
89.7 
90.6 



34.2 
34.7 
35.1 
35.5 
35.9 
36.3 
36.8 
37.2 
37.6 
38.0 



101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



111 
112 
113 
114 
115 
116 
117 
118 
119 
120 



91.5 

92.4 

93.3 

94.3 

95.2 

96.1 

97.01 

97.9 

98.8 

99.7 



88.5 
38.9 
39.3 
39.7 
40.1 
40.6 
41.0 
41.4 
41.8 
42.3 



42.7 
43.1 
43.5 
44.0 
44.4 
44.8 
45.2 
45.6 
46.1 
46.6 



Dist. 



100.6 
101.5 
102.4 
103.3 
104.2 
105.1 
106.0 
106.9 
107.9 
108.8 



Dep. 



46.9 
47.3 
47.8 
48.2 
48.6 
49.0 
49.4 
49.9 
60.3 
60.7 



Dist. 



Lat. 



121 
122 
123 
124 
125 
126 
127 
128 
129 
130 



Lat. 



109.7 
110.6 
111.6 
112.4 
113.3 
114.2 
115.1 
116.0 
116.9 
117.8 



Dep. 



131 118.7 



132 

133 

134 

135 

1361 

137 

138 

139 

140 



141 
142 
143 
144 
146 
146 
147 
148 
149 
150 



119.6 

120.5 

121.4 

122.4 

123.31 

124.2 

125.1 

126.0 

126.9 



61.1 
51.6 
62.0 
52.4 
52.8 
53.2 
53.7 
54.1 
54.6 
54.9 



127.8 
128.7 
129.6 
130.5 
131.4 
132.3 
133.2 
134.1 
135.0 
135.9 



65.4 
65.8 
66.2 
56.6 
57.1 
57.6 
67.9 
58.3 
58.7 
59.2 



151 
152 
153 
154 
155 
156 
167 
166 
169 
160 



136.9 
137.8 
188-7 
139.6 
140.6 
141.4 
142.3 
143.2 
144.1 
145. Oi 



59.6 
60.0 
60.4 
60.9 
61.3 
61.7 
62.1 
62.5 
63.0 
63.4 



161 
162 
163 
164 
165 
166 
167 
168 
169 
170 



171 
172 
173 
174 
175 
176 
177 
178 
179 
180 



145.9 
146.8 
147.7 
148.6 
149.5 
150.4 
151.4 
152.3 
163.2 
154.1 



63.8 
64.2 
64.7 
66.1 
65.6 
65.9 
66.4 
66.8 
67.2 
67.6 



68.0 
68.5 
68.9 
69.3 
69.7 
70.2 
70.6 
71.0 
71.4 
71.8 



Dist. 



Dist 



165.0 
155.9 
156.8 
167.7 
158.61 
159.5 
160.4 
161.3 
162.21 
163.1 



Dep. 



72.3 
72.7 
73.1 
73.6 
74.0 
74.4 
74.8 
76.2 
76.6 
76.1 



Lat 



181 
182 
183 
184 
185 
186 
187 
188 
189 
190 



Lat 



164.0 
164. <; 
165.9 
166.8 
167.7 
168.6 
169.5 
170.4 
171.3 
172.2 



Dep. 



191 173.1 



192 
193 
194 
195 
196 
197 
198 
199 
200 



201 
202 
203 
204 
205 
206 
207 
208 
209 
210 



174.0 
174.9 
175.8 
176.7 
177.6 
178.6 
179.4 
180.4 
181.3 



76.5 
76.9 
77.3 
77.8 
78.2 
78.6 
79.0 
79.5 
79.9 
80.3 



Dist. 



211 
212 
213 
214 
216 
216 
217 
218 
219 
220 



182.2 
183.1 
184.0 
184.9 
185.8 
186.7 
187.6 
188.5 
189.4 
190.3 



80.7 
81.1 
81.6 
82.0 
82.4 
82.8 
83.3 
83.7 
84.1 
84.6 



221 
222 
223 

224 
225 
226 
227 
228 
229 
230 



231 

232] 

233 

234 

236 

236 

237 

238 

239 

240 



191.2 
192.1 
193.0 
193.9 
194.9 
195.8 
196.7 
197.6 
198.6 
199.4 



84.9 
86.4 
85.8 
86.2 
86.6 
87.1 
87.6 
87.9 
88.3 
88.7 



200.3 
201.2 
202.1 
203.0 
203.9 
204.8 
205.7 
206.6 
207.6 
208.6 



89.2 
89.6 
90.0 
90.4 
90.9 
91.3 
91.7 
92.1 
92.6 
93.0 



Dist 



209.4 
210.3 
211.2 
212.1 
213.0 
213.9 
214.8 
216.7 
216.^ 
217.6 



93.4 
93.8 
94.2 
94.7 
96.1 
96.6 
96.9 
96.4 
96.8 
97.2 



97.6 

98.0 

98.6 

98.9 

99.3 

99.7 

100.2 

100.6 

101.0 

101.4 



Dep. Lat jDist 



241 
242 
243 
244 
245 
246 
247 
248 
249 
250 



Lat. 



218.4 
219.3 
220.2 
221.1 
222.0 
223.0 
223.9 
224.8 
225.7 
226.6 



Dep. 



251 
252 
253 
254 
255 
256 
257 
258 
269 
260 



261 

262 
263 
264 
265 
266 
267 



227.5 
228.4 
229.3 
230.2 
231.1 
232.0 
232.9 
233.8 
234.7 
235.6 



101.91 

102.3 

102.7 

103.1 

103.6 

104.0 

104.4 

104.8 

105.2 

105.7 



236.6 
237.5 
238.4 
239.3 
240.2 
241.1 
242.01 



106.1 

106.5 

106.91 

107.3 

107.8 

108.2 

108.6 

109.0 

109.6 

109.9 



268 242.9 

269 243.8 

270 244.7 



271 

272 
278 
274 
276 
276 
277 
278 
279 
280 



281 

282 
283 
284 
285 
286 
287 
288 
289 
290j 



245.6 
246.6 
247.4 
248.3 
249.2 
250.1 
251.0 
262.0 
252.9 
253.8 



U0.3 
110.7 
111.1 
111.6 
112.0 
112.4 
112.8 
113.3 
113.7 
114.1 



291 
292 
293 
294 
295 



297 

298 



300 



254 
255 
256 
257 
258 
259 
260 
261 
261 
262 



.7 
.6 
.6 
.4 
.3 
.2 
.1 
.0 



114.5 
115.0 
115.4 
115.8 
116.2 
116.6 
117.1 
117.5 
117.9 
118.3 



118.8 
119.2 
119.6 
120.0 
120.4 
120.9 
121.3 
121.7 
.91122.1 



.8 



263 
264 
265 
266 
267 



296268 



269 

270 



.7 
.6 
.5 
.5 
.4 
.3 
.2 
.1 



299 271 



271 



Dep. 



122.6 



123.0 
123.4 
123.8 
124.2 
124.7 
125.1 
126.5 
126.9 
.01126.4 
.9126.8 



Lat 



For 65 Degrees. 
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TABLE IL 


1 






Difference of Latitude and Departure for 26 Degrees. 1 


Dist 


LaL 


Dep. 


Dist 
61 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.9 


00.4 


54.8 


26.7 


121 


108.8 


53.0 


181 


162.7 


79.3 


241 


216.6 


105.6 


2 


01.8 


00.9 


62 


55.7 


27.2 


122 


109.7 


63.5 


182 


163.6 


79.8 


242 


217.5 


106.1 


8 


02.7 


01.3 


63 


56.6 


27.6 


123 


110.6 


53.9 


183 


164.5 


80.2 


243 


218.4 


106.5 


4 


03.6 


01.8 


64 


57.5 


28.1 


124 


111.5 


54.4 


184 


165.4 


80.7 


244 


219.3 


107.0 


6 


04.5 


02.2 


65 


58.4 


28.5 


125 


112.3 


54.8 


185 


166.3 


81.1 


245 


220.2 


107.4 


6 


05.4 


02.6 


66 


69.3 


28.9 


126 


118.2 


55.2 


186 


167.2 


81.5 


246 


221.1 


107.8 


7 


06.3 


03.1 


67 


60.2 


29.4 


127 


114.1 


55.7 


187 


168.1 


82.0 


247 


222.0 


108.8 


8 


07.2 


03.5 


68 


61.1 


29.8 


128 


115.0 


56.1 


188 


169.0 


82.4 


248 


222.9 


108. 7i 





08.1 


03.9 


69 


62.0 


30.2 


129 


115.9 


66.5 


189 


169.9 


82.9 


249 


223.8 


109. 2| 


10 
11 


09.0 


04.4 


70 


62.9 


30.7 


180 
131 


116.8 


67.0 


190 


170.8 


88.3 


250 


224.7 


109.«| 


00.9 


04.8 


71 


63.8 


81.1 


117.7 


57.4 


191 


171.7 


88.7 


251 


225.6 


110.0 1 


12 


10.8 


05.3 


72 


64.7 


81.6 


132 


118.6 


57.9 


192 


172.6 


84.2 


252 


226.5 


110.51 


18 


11.7 


05.7 


73 


65.6 


82.0 


133 


119.5 


58.3 


193 


173.5 


84.6 


253 


227.4 


110.9 


14 


12.6 


06.1 


74 


66.5 


82.4 


184 


120.4 


58.7 


194 


174.4 


85.0 


254 


228.8 


111 .8 


16 


13.5 


06.6 


76 


67.4 


32.9 


135 


121.8 


59.2 


196 


175.3 


85.5 


255 


229.2 


111.8 


16 


14.4 


07.0 


76 


68.8 


38.8 


136 


122.2 


59.6 


196 


176.2 


85.9 


256 


230.1 


112.2 


17 


15.3 


07.5 


77 


69.2 


33.8 


137 


123.1 


60.1 


197 


177.1 


86.4 


257 


231.0 


112.7 


18 


16.2 


07.9 


78 


70.1 


84.2 


138 


124.0 


60.5 


198 


178.0 


86.8 


258 


231.9 


118.1 


19 


17.1 


08.3 


79 


71.0 


34.6 


139 


124.9 


60.9 


199 


178.9 


87.2 


259 


232.8 


118.5 


20 


18.0 


06.8 


80 
81 


71.9 


35.1 


140 


125.8 


61.4 


200 
201 


179.8 


87.7 


260 
261 


233.7 


114.0 


21 


18.9 


09.2 


72.8 


35.5 


141 


126.7 


61.8 


180.7 


88.1 


234.6 


114.4 


22 


19.8 


09.6 


82 


73.7 


35.9 


142 


127.6 


62.2 


202 


181.6 


88.6 


262 


235.5 


114.9 


23 


20.7 


10.1 


83 


74.6 


36.4 


148 


128.5 


62.7 


203 


182.5 


89.0 


263 


236.4 


115. 8| 


24 


21.6 


10.5 


84 


75.5 


36.8 


144 


129.4 


63.1 


204 


183.4 


89.4 


264 


237.8 


115. 7| 


25 


22.5 


11.0 


85 


76.4 


37.3 


145 


130.3 


63.6 


205 


184.3 


89.9 


265 


288.2 


116.21 


26 


23.4 


11.4 


86 


77.3 


37.7 


146 


131.2 


64.0 


206 


185.2 


90.8 


266 


239.1 


116. 6| 


27 


24.8 


11.8 


87 


78.2 


88.1 


147 


132.1 


64.4 


207 


186.1 


90.7 


267 


240.0 


117. oH 


28 


25.2 


12.3 


88 


79.1 


38.6 


148 


133.0 


64.9 


208 


186.9 


91.2 


268 


240.9 


117 .sH 


29 


26.1 


12.7 


89 


80.0 


39.0 


149 


133.9 


65.3 


209 


187.8 


91.6 


269 


241.8 


117.90 


30 
SI 


27.0 


13.2 


90 
91 


80.9 


39.5 


160 


134.8 


65.8 


210 


188.7 


92.1 


270 


242.7 


118.4 1 


27.9 


13.6 


81.8 


39.9 


151 


135.7 


66.2 


211 


189.6 


92.5 


271 


243.6 


118.8 1 


82 


28.8 


14.0 


92 


82.7 


40.3 


152 


136.6 


66.6 


212 


190.5 


92.9 


272 


244.5 


119.21 


33 


29.7 


14.5 


93 


83.6 


40.8 


153 


137.5 


67.1 


213 


191.4 


93.4 


273 


245.4 


119.71 


34 


30.6 


14.9 


94 


84.6 


41.2 


154 


138.4 


67.5 


214 


192.3 


93.8 


274 


246.3 


120.11 


35 


31.5 


15.3 


95 


85.4 


41.6 


155 


139.3 


67.9 


215 


193.2 


94.2 


275 


247.2 


120.6 1 


36 


32.4 


15.8 


96 


86.3 


42.1 


156 


140.2 


68.4 


216 


194.1 


94.7 


276 


248.1 


121.0 1 


37 


33.3 


16.2 


97 


87.2 


42.5 


157 


141.1 


68.8 


217 


195.0 


05.1 


277 


249.0 


121.41 


38 


84.2 


16.7 


98 


88.1 


43.0 


158 


142.0 


69.3 


218 


195.9 


95.6 


278 


249.9 


121 .g| 


39 


85.1 


17.1 


99 


89.0 


43.4 


159 


142.9 


69.7 


219 


196.8 


96.0 


279 


250.8 


122. SH 


40 
41 


86.0 


17.5 


100 


89.9 


43.8 


160 
161 


143.8 


70.1 


220 
221 


197.7 


96.4 


280 


251.7 


122.71 


36.9 


18.0 


101 


90.8 


44.3 


144.7 


70.6 


198.6 


96.9 


281 


252.6 


123. 2|l 


42 


37.7 


18.4 


102 


91.7 


44.7 


162 


145.6 


71.0 


222 


199.5 


97.3 


282 


253.6 


123 .oH 


43 


88.6 


18.8 


103 


92.6 


45.2 


163 


146.5 


71.5 


223 


200.4 


97.8 


283 


254.4 


124.1 1 


44 


39.5 


19.3 


104 


93.5 


45.6 


164 


147.4 


71.9 


224 


201.3 


98.2 


284 


255.3 


124.511 


45 


40.4 


19.7 


105 


94.4 


46.0 


165 


148.3 


72.3 


225 


202.2 


98.6 


285 


256.2 


124.gH 


46 


41.3 


20.2 


106 


95.8 


46.5 


166 


149.2 


72.8 


226 


203.1 


99.1 


286 


257.1 


125 .4H 


47 


42.2 


20.6 


107 


96.2 


46.9 


167 


150.1 


78.2 


227 


204.0 


99.5 


287 


258.0 


125. dl 


48 


43.1 


21.0 


108 


97.1 


47.3 


168 


151.0 


73.6 


228 


204.9 


99.9 


288 


258.9 


126. »| 


49 


44.0 


21.5 


109 


98.0 


47.8 


169 


151.9 


74.1 


229 


205.8 


100,4 


289 


259.8 


126.7 1 


•50 
51 


44.9 


21.9 


110 


98.9 


48.2 


170 
171 


152.8 


74.5 


230 
231 


206.7 


100.8 


290 


260.7 


127.11 


45.8 


22.4 


111 


90.8 


48.7 


153.7 


75.0 


207.6 


101.3 


291 


261.5 


127.61 


52 


46.7 


22.8 


112 


100.7 


49.1 


172 


154.6 


75.4 


232 


208.5 


101.7 


292 


262.4 


128.0 1 


53 


47.6 


23.2 


113 


101.6 


49.5 


173 


155.5 


75.8 


233 


209.4 


102.1 


293 


263.3 


128.41 


54 


48.5 


23.7 


114 


102.5 


60.0 


174 


166.4 


76.3 


234 


210.3 


102.6 


294 


264.2 


128.91 


55 


49.4 


24.1 


116 


103.4 


50.4 


175 


157.3 


76.7 


235 


211.2 


103.0 


295 


265.1 


129.31 


56 


50.3 


24.6 


116 


104.3 


50.9 


176 


158.2 


77.2 


236 


212.1 


103.5 


296 


266.0 


129. «| 


57 


51.2 


25.0 


117 


105.2 


51.3 


177 


159.1 


77.6 


237 


213.0 


103.9 


297 


266.9 


130.2 1 


58 


52.1 


26.4 


118 


106.1 


51.7 


178 


160.0 


78.0 


238 


213.9 


104.3 


298 


267.8 


130.61 


59 


53.0 


26.9 


119 


107.0 


52.2 


179 


160.9 


78.5 


239 


214.8 


104.8 


299 


268.7 


131.11 


60 
l>i8t. 


53.9 


26.8 


120 


107.9 


52. G 


180 


161.8 


78.9 


240 


215.7 


105.2 


300 


269.6 


131 .51 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist. 


Dep. 


Lat 


Dist. 


Dep. 


Lat 


Dist 


Dep. 


Lat 1 
















For 64 Degrees. 1 











TABLE 


II. 




«l 




Difference of Latitude and Departure for 27 Degrees. i 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep* 


Dist 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.9 


00.5 


61 


54.4 


27.7 


121 


107.8 


54.9 


181 


161.3 


82.2 


241 


214.7 


109.4 


2 


01.8 


00.9 


62 


55.2 


28.1 


122 


108.7 


65.4 


182 


162.2 


82.6 


242 


215.6 


109.9 


3 


02.7 


01.4 


63 


56.1 


28.6 


123 


109.6 


65.8 


183 


163.1 


83.1 


243 


216.5 


110. 3{ 


4 


03.6 


01.8 


64 


67.0 


29.1 


124 


110.5 


66.8 


184 


163.9 


83.6 


244 


217.4 


110.8 


5 


04.5 


02.3 


65 


67.9 


29.5 


125 


111.4 


66.7 


185 


164.8 


84.0 


245 


218.3 


111.2 


6 


05.3 


02.7 


66 


58.8 


30.0 


126 


112.3 


67.2 


186 


165.7 


84.4 


246 


219.2 


111.7 


7 


06.2 


03.2 


67 


59.7 


30.4 


127 


113.2 


67.7 


187 


166.6 


84.9 


247 


220.1 


112.1 


8 


07.1 


03.6 


68 


60.6 


30.9 


128 


114.0 


68.1 


188 


167.5 


86.4 


248 


221.0 


112.6 


9 


08.0 


04.1 


69 


61.5 


31.3 


129 


114.9 


58.6 


189 


168.4 


85.8 


249 


221.9 


113.0 


10 


08.9 


04.5 


70 


62.4 


31.8 


130 


115.8 


59.0 


190 


169.8 


86.3 


250 
251 


222.8 


113.5 


11 


09.8 


05.0 


71 


63.3 


82.2 


131 


116.7 


69.6 


191 


170.2 


86.7 


223.6 


114.0 


12 


10,7 


05.4 


72 


64.2 


32.7 


132 


117.6 


59.9 


192 


171.1 


87.2 


252 


224.6 


114.4 


13 


11.6 


05.9 


73 


65.0 


33.1 


133 


118.6 


60.4 


193 


172.0 


87.6 


263 


225.4 


114.9 


14 


12.5 


06.4 


74 


65.9 


33.6 


134 


119.4 


60.8 


194 


172.9 


88.1 


264 


226.3 


115.3 


16 


13.4 


06.8 


75 


66.8 


34.0 


135 


120.3 


61.3 


195 


173.7 


88.6 


255 


227.2 


115.8 


16 


14.3 


07.3 


76 


67.7 


34.6 


136 


121.2 


61.7 


196 


174.6 


89.0 


256 


228.1 


116.2 


17 


15.1 


07.7 


77 


68.6 


35.0 


137 


122.1 


62.2 


197 


175.5 


89.4 


257 


229.0 


116.7 


18 


16.0 


08.2 


78 


69.5 


36.4 


138 


123.0 


62.7 


198 


176.4 


89.9 


258 


229.9 


117.1 


19 


16.9 


08.6 


79 


70.4 


35.9 


139 


123.8 


68.1 


199 


177.8 


90.3 


259 


230.8 


117.6] 


20 


17.8 


09.1 


80 


71.3 


36.3 


140 


124.7 


63.6 


200 


178.2 


90.8 


260 


231.7 


118.0 


21 


18.7 


09.5 


81 


72.2 


36.8 


141 


125.6 


64.0 


201 


179.1 


91.3 


261 


232.6 


118.5 


22 


19.6 


10.0 


82 


73.1 


37.2 


142 


126.6 


64.5 


202 


180.0 


91.7 


262 


233.4 


118.9 


23 


20.5 


10.4 


83 


74.0 


37.7 


143 


127.4 


64.9 


203 


180.9 


92.2 


263 


234.3 


119,4 


24 


21.4 


10.9 


84 


74.8 


38.1 


144 


128.3 


65.4 


204 


181.8 


92.6 


264 


235.2 


119.9 


25 


22.3 


11.8 


85 


75.7 


38.6 


145 


129.2 


65.8 


205 


182.7 


93.1 


266 


236.1 


120.3 


2G 


23.2 


11.8 


86 


76.6 


39.0 


146 


130.1 


66.8 


206 


183.5 


93.6 


266 


237.0 


120.8 


27 


24.1 


12.3 


87 


77.6 


39.5 


147 


131.0 


66.7 


207 


184.4 


94.0 


267 


237.9 


121.3 


28 


24.9 


12.7 


88 


78.4 


40.0 


148 


131.0 


67.2 


208 


185.3 


94.4 


268 


238.8 


121.7 


29 


25.8 


13.2 


89 


79.3 


40.4 


149 


132.8 


67.6 


209 


186.2 


94.9 


269 


239.7 


122.1 


30 


26.7 


13.6 


90 


80.2 


40.9 


150 
151 


133.7 


68.1 


210 
211 


187.1 


95.3 


270 


240.6 


122.6 


31 


27.6 


14.1 


91 


81.1 


41.3 


134.6 


68.6 


188.0 


95.8 


271 


241.5 


123.0 


32 


28.5 


14.5 


92 


82.0 


41.8 


162 


135.4 


69.0 


212 


188.9 


96.2 


272 


242.4 


123.6 


33 


29.4 


15.0 


93 


82.9 


42.2 


153 


136.3 


69.6 


213 


189.8 


96.7 


273 


243.2 


123.9 


34 


30.3 


15.4 


94 


83.8 


42.7 


154 


137.2 


69.9 


214 


190.7 


97.2 


274 


244.1 


124.4 


36 


31.2 


15.9 


96 


84.6 


43.1 


165 


138.1 


70.4 


215 


191.6 


97.6 


276 


245.0 


124.8 


3G 


32.1 


16.3 


96 


85.5 


43.6 


166 


139.0 


70.8 


216 


192.5 


98.1 


276 


246.9 


125.3 


37 


33.0 


16.8 


97 


86.4 


44.0 


157 


139.9 


71.3 


217 


193.3 


98.5 


277 


246.8 


125.8 


38 


33.9 


17.3 


98 


87.3 


44.6 


158 


140.8 


71.7 


218 


194.2 


99.0 


278 


247.7 


126.2 


39 


34.7 


17.7 


99 


88.2 


44.9 


159 


141.7 


72.2 


219 


196.1 


99.4 


279 


248.6 


126.7 


40 


35.6 


18.2 


100 


89.1 


45.4 


160 


142.6 


72.6 


220 


196.0 


99.9 


280 


249.5 


127.1 


41 


36.5 


18.6 


101 


90.0 


45.9 


161 


143.5 


73.1 


221 


196.9 


100.3 


281 


250.4 


127.6 


42 


37.4 


19.1 


102 


90.9 


46.3 


162 


144.3 


73.6 


222 


197.8 


100.8 


282 


251.3 


128.0 


43 


38.3 


19.5 


103 


91.8 


46.8 


163 


145.2 


74.0 


223 


198.7 


101.2 


283 


252.2 


128.5 


44 


39.2 


20.0 


104 


92.7 


47.2 


164 


146.1 


74.5 


224 


199.6 


101.7 


284 


263.0 


128.9 


45 


40.1 


20.4 


105 


93.6 


47.7 


166 


147.0 


74.9 


226 


200.5 


102.1 


286 


253.9 


129.4 


46 


41.0 


20.9 


106 


94.4 


48.1 


166 


147.9 


75.4 


226 


201.4 


102.6 


286 


254.8 


129.8 


47 


41.9 


21.3 


107 


95.3 


48.6 


167 


148.8 


75.8 


227 


202.3 


103.1 


287 


255.7 


130.3 


48 


42.8 


21.8 


108 


96.2 


49.0 


168 


149.7 


76.3 


228 


203.1 


103.6 


288 


266.6 


130.7 


- 49 


43.7 


22.2 


109 


97.1 


49.5 


169 


160.6 


76.7 


229 


204.0 


104.0 


289 


267.5 


131.2 


50 


44.6 


22.7 


110 


98.0 


49.9 


170 


161.5 


77.2 


230 
231 


204.9 
205.8 


104.4 


290 
291 


268.4 


131.7 


51 


45.4 


23.2 


111 


98.9 


50.4 


171 


152.4 


77.6 


104.9 


259.3 


132.1 


52 


46.3 


23.6 


112 


99.8 


50.8 


172 


153.3 


78.1 


232 


206.7 


106.3 


292 


260.2 


132.6 


53 


47.2 


24.1 


113 


100.7 


51.3 


173 


154.1 


78.5 


233 


207.6 


105.8 


293 


261.1 


133.0 


54 


48.1 


24.6 


114 


101.6 


51.8 


174 


165.0 


79.0 


234 


208.5 


106.2 


294 


262.0 


133.6 


55 


49.0 


25.0 


115 


102.5 


62.2 


176 


166.9 


79.4 


235 


209.4 


106.7 


296 


262.8 


133.9 


56 


49.9 


25.4 


116 


103.4 


62.7 


176 


156.8 


79.9 


236 


210.3 


107.1 


296 


263.7 


134.4 


57 


50.8 


25.9 


117 


104.2 


53.1 


177 


157.7 


80.4 


237 


211.2 


107.6 


297 


264.6 


134.8 


58 


51.7 


26.3 


118 


105.1 


53.6 


178 


168.6 


80.8 


238 


212.1 


108.0 


298 


266.5 


136.3 


59 


58.6 


26.8 


119 


106.0 


54.0 


179 


159.5 


81.3 


239 


213.0 


108.6 


299 


266.4 


135.7 


60 


53.5 


27.2 


120 
Dist 


106.9 


64.6 


180 


160.4 


81.7 


240 
Dist 


213.8 


109.0 


300 
Dist 


267.8 


136.2 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dep. 


Lat 














For 6 


3 Degrees. | 



44 






TABLE 11 








Difference of Latitude and Departare for 28 Degrees.' 1 


Dist. 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.9 


00.5 


61 


53.0 


28.6 


121 


106.8 


56.8 


181 


159.8 


86.0 


241 


212.8 


113.1 


2 


01.8 


00.9 


62 


54.7 


29.1 


122 


107.7 


67.3 


182 


160.7 


86.4 


242 


213.7 


113.6 


3 


02.6 


01.4 


63 


65.6 


29.6 


123 


108.6 


67.7 


183 


161.6 


86.9 


243 


214.6 


114.1 


4 


03.6 


01.9 


64 


56.5 


30.0 


124 


109.5 


68.2 


184 


162.5 


86.4 


244 


215.4 


114.6 


6 


04.4 


02.3 


&5 


57.4 


30.5 


125 


110.4 


68.7 


185 


163.3 


86.9 


245 


216.3 


115.0 


6 


06.3 


02.8 


66 


58.3 


31.0 


126 


111.3 


69.2 


186 


104.2 


87.3 


246 


217.2 


115.5 


7 


06.2 


03.3 


67 


59.2 


31.6 


127 


112.1 


59.6 


187 


165.1 


87.8 


247 


218.1 


116.0 


8 


07.1 


03.8 


68 


60.0 


31.9 


128 


113.0 


60.1 


188 


L66.0 


88.3 


248 


219.0 


116.4 


9 


07.9 


04.2 


69 


60.9 


32.4 


129 


113.9 


60.6 


189 


166.9 


88.7 


249 


219.9 


116.9 


10 


08.8 


04.7 


70 


61.8 


32.9 


130 


114.8 


61.0 


190 


167.8 


89.2 


260 
251 


220.7 


117.4 


11 


09.7 


05.2 


71 


62.7 


33.3 


131 


115.7 


61.6 


101 


168.6 


89.7 


221.6 


117.9 


12 


10.6 


05.6 


72 


63.6 


33.8 


132 


116.5 


62.0 


192 


169.5 


90.1 


252 


222.5 


118.3 


13 


11.5 


06.1 


73 


64.5 


34.3 


133 


117.4 


62.4 


193 


170.4 


90.6 


253 


223.4 


118.8 


14 


12.4 


06.6 


74 


65.3 


34.7 


134 


118.3 


62.9 


194 


171.3 


91.1 


254 


224.3 


119.2 


15 


13.2 


07.0 


75 


66.2 


35.2 


135 


119.2 


63.4 


195 


172.2 


91.6 


256 


225.2 


119.7 


16 


14.1 


07.5 


76 


67.1 


35.7 


136 


120.1 


63.8 


196 


173.1 


92.0 


256 


226.0 


120.2 


17 


15.0 


08.0 


77 


68.0 


36.1 


137 


121.0 


64.3 


197 


173.9 


92.5 


257 


226.9 


120.7 


18 


15.9 


08.5 


78 


68.9 


36.6 


138 


121.8 


64.8 


198 


174.8 


93.0 


258 


227.8 


121.1 


10 


16.8 


08.9 


70 


69.8 


37.1 


130 


122.7 


65.3 


199 


175.7 


03.4 


259 


228.7 


121.6 


20 


17.7 


00.4 


80 


70.6 


37.6 


140 


123.6 


65.7 


200 


176.6 


93.9 


260 
261 


229.6 


122.1 


21 


18.5 


09.9 


81 


71.5 


38.0 


141 


124.5 


66.2 


201 


177.5 


94.4 


230.4 


122.5 


22 


19.4 


10.3 


82 


72.4 


38.5 


142 


125.4 


66.7 


20i 


178.4 


94.8 


262 


231.3 


123.0 


23 


20.3 


10.8 


83 


73.3 


39.0 


143 


126.3 


67.1 


203 


179.2 


95.3 


263 


232.2 


123.5 


24 


21.2 


11.3 


84 


74.2 


30.4 


144 


127.1 


67.6 


204 


180.1 


95.8 


264 


233.1 


123.9 


, 26 


22.1 


11.7 


85 


76.1 


39.9 


145 


128.0 


68.1 


205 


181.0 


96.2 


265 


234.0 


124.4 


26 


23.0 


12.2 


86 


76.9 


40.4 


146 


128.9 


68.5 


206 


181.9 


96.7 


266 


234.9 


124.9 


27 


23.8 


12.7 


87 


76.8 


40.8 


147 


129.8 


69.0 


207 


182.8 


97.2 


267 


236.7 


125.3 


28 


24.7 


13.1 


88 


77.7 


41.3 


148 


130.7 


69.5 


208 


183.7 


97.7 


268 


236.6 


126.8 


2S 


25.6 


13.6 


89 


78.6 


41.8 


140 


131.6 


70.0 


209 


184.5 


98.1 


269 


237.6 


126.3 


30 


26.5 


14.1 


90 


79.5 


42.3 


150 


132.4 


70.4 


210 


186.4 


08.6 


270 


238.4 


126.8 


81 


27.4 


14.6 


91 


80.3 


42.7 


151 


133.3 


70.9 


211 


186.3 


09.1 


271 


239.8 


127.2 


32 


28.3 


15.0 


92 


81.2 


43.2 


152 


134.2 


71.4 


212 


187.2 


99.5 


272 


240.2 


127.7 


S3 


29.1 


15.5 


93 


82.1 


43.7 


153 


136.1 


71.8 


213 


186.1 


100.0 


273 


241.0 


128.2 


34 


30.0 


16.0 


94 


83.0 


44.1 


164 


136.0 


72.3 


214 


169.0 


100.5 


274 


241.0 


128.6 


35 


30.9 


16.4 


95 


83.9 


44.6 


155 


136.9 


72.8 


215 


189.8 


100.9 


275 


242.8 


129.1 


36 


31.8 


16.9 


96 


84.8 


45.1 


156 


137.7 


73.2 


216 


190.7 


101.4 


276 


243.7 


129.6 


37 


32 7 


17.4 


97 


85.6 


45.5 


157 


138.6 


73.7 


817 


191.6 


101.9 


277 


244.6 


130.0 


38 


33.6 


17.8 


98 


86.5 


46.0 


158 


139.5 


74.2 


218 


192.6 


102.3 


278 


245.5 


130.5 


30 


34.4 


18.3 


99 


87.4 


46.5 


150 


140.4 


74.6 


219 


193.4 


102.8 


279 


246.3 


131.0 


40 
41 


35.3 


18.8 


100 
101 


88.3 


46.9 


160 
161 


141.3 


75.1 


220 
221 


194.2 


103.3 


280 


247.2 


131.5 


36.2 


19.2 


89.2 


47.4 


142.2 


75.6 


195.1 


103.8 


281 


248.1 


131.9 


42 


37.1 


19.7 


102 


90.1 


47.9 


162 


143.0 


76.1 


222 


196.0 


104.2 


282 


249.0 


132.4 


43 


38.0 


20.2 


103 


90.9 


48.4 


163 


143.9 


76.5 


223 


196.9 


104.7 


283 


249.9 


132.9 


44 


38 8 


20.7 


104 


91.8 


48.8 


164 


144.8 


77.0 


224 


197.8 


105.2 


284 


260.8 


138.3 


45 


39.7 


21.1 


105 


92.7 


49.3 


165 


146.7 


77.5 


225 


198.7 


105.6 


286 


251.6 


138.8 


46 


40.6 


21.6 


106 


93.6 


49.8 


166 


146.6 


77.9 


226 


199.5 


106.1 


286 


252.6 


134.3 


47 


41.5 


22.1 


107 


94.5 


50.2 


167 


147.5 


78.4 


227 


200.4 


106.6 


287 


258.4 


134.7 


4b 


42.4 


22.5 


108 


95.4 


60.7 


168 


148.3 


78.9 


228 


201.3 


107.0 


288 


254.3 


136.2 


40 


43.3 


23.0 


109 


96.2 


51.2 


160 


149.2 


79.3 


229 


202.2 


107.5 


289 


255.2 


135.7 


50 
51 


44.1 


23.5 


110 
111 


97.1 


51.6 


170 
171 


150.1 


79.8 


230 
231 


203.1 


108.0 


290 


256.1 


136.1 


45.0 


23.9 


98.0 


52.1 


151.0 


80.3 


204.0 


108.4 


291 


256.9 


136.6 


52 


45.9 


24.4 


112 


98.9 


52.6 


172 


151.9 


80.7 


232 


204.8 


108.9 


292 


257.8 


137.1 


53 


46.8 


24.9 


113 


99.8 


53.1 


173 


152.7 


81.2 


233 


205.7 


109.4 


293 


258.7 


137.6 


64 


47.7 


25.4 


114 


100.7 


53.5 


174 


153.6 


81.7 


234 


206.6 


109.9 


294 


250.6 


138.0 


55 


48.6 


25.8 


115 


101.5 


54.0 


175 


154.6 


82.2 


235 


207.5 


110.3 


295 


260.5 


138.5 


5C 


49.4 


26.3 


116 


102.4 


54.5 


176 


156.4 


82.6 


236 


208.4 


110.8 


296 


261.3 


139.0 


67 


50.3 


26.8 


117 


103.3 


64.9 


177 


156.3 


83.1 


237 


209.3 


111.3 


297 


262.2 


130.4 


68 


51.2 


27.2 


118 


104.2 


55.4 


178 


157.2 


83.6 


238 


210.1 


111.7 


298 


263.1 


139.9 


59 


52.1 


27.7 


119 


105.1 


55.9 


179 


158.0 


84.0 


239 


211.0 


112.2 


299 


264.0 


140.4 


60 


53.0 


28.2 


120 


106.0 


56.3 


180 
DUt 


158.9 


84.5 


240 


211.9 


112.7 


300 


264.9 


140.8 


Dist 


Dep. 


Lat 


Dist. 


Dep. Lat 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 










For 6 


2 Degrees. 1 





TABLE II. 45 




Diflferenoe of Latiinde and Departure for 29 Degrees. 




DUt 


Lat 


Dep. 


Dist 


Lat 


D^. 


Dist 


Lat 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 


Lat 


Dep. 




1 


00.9 


00.6 


61 


53.4 


29.6 


121 


106.8 


68.7 


168.3 


87.8 


241 


210.8 


116.8 




2 


01.7 


01.0 


62 


54.2 


30.1 


122 


106.7 


69.1 


182 


159.2 


88.2 


242 


211.7 


117.d 




8 


02.6 


01.5 


63 


66.1 


80.6 


123 


107.61 69.6 


188 


160.1 


88.7 


248 


212.6 


117.8 




4 


08.5 


01.9 


64 


66.0 


31.0 


124 


108.6 


60.1 


184 


160.9 


89.2 


244 


218.4 


118.3 




5 


04.4 


02.4 


66 


66.9 


81.5 


126 


109.3 


60.6 


186 


161.8 


89.7 


245 


214.8 


118.8 




6 


05.2 


02.9 


66 


67.7 


32.0 


126 


110.2 


61.1 


186 


162.7 


90.2 


246 


216.2 


119.» 




7 


06.1 


03.4 


67 


68.6 


82.6 


127 


111.1 


61.6 


187 


163.6 


90.7 


247 


216.0 


119.7^ 




8 


07.0 


08.9 


68 


69.5 


88.0 


128 


112.0 


62.1 


188 


164.4 


91.1 


248 


216.9 


I20.fl 




9 


07.9 


04.4 


69 


60.3 


33.6 


129|112.8 


62.5 


189 


166.8 


91.6 


249 


217.8 


120.7^ 




10 


08.7 


04.8 


70 


61.2 


83.9 


130 
181 


118.7 


63.0 


190 


166.2 


92.1 


250 


218.7 


121.2 




11 


09.6 


06.3 


71 


62.1 


84.4 


114.6 


63.6 


191 


167.1 


92.6 


251 


219.5 


121.7 




12 


10.5 


05.8 


72 


63.0 


34.9 


132 


116.4 


64.0 


192 


167.9 


03.1 


262 


220.4 


122.2 




13 


11.4 


06.3 


73 


63.8 


36.4 


133 


116.8 


64.5 


198 


168.8 


93.6 


263 


221.8 


122.7 




14 


12.2 


06.8 


74 


64.7 


85.9 


134 


117.2 


66.0 


194 


169.7 


94.1 


254 


222.2 


128.1 




15 


13.1 


07.8 


76 


66.6 


36.4 


136 


118.1 


65.4 


195 


170.6 


94.5 


255 


228.0 


128.6 




16 


14.0 


07.8 


76 


66.6 


36.8 


186 


118.9 


65.9 


196 


171.4 


95.0 


256 


223.9 


124.1 




17 


14.9 


08.2 


77 


67.3 


87.8 


137 


119.8 


66.4 


197 


172.8 


95.5 


267 


224.8 


124.6 




18 


16.7 


08.7 


78 


68.2 


87.8 


188 


120.7 


66.9 


198 


173.2 


96.0 


258 


226.7 


126.1 




19 


16.6 


09.2 


79 


69.1 


88.8 


139 


121.6 


67.4 


199 


174.0 


96.5 


259 


226.5 


126.6 




20 


17.5 


09.7 


80 
81 


70.0 


38.8 


140 


122.4 


67.9 


200 


174.9 


97.0 


260 


227.4 


126.1 




21 


18.4 


10.2 


70.8 


39.3 


141 


128.3 


68.4 


201 


176.8 


97.4 


261 


228.8 


126.5 




22 


19.2 


10.7 


82 


71.7 


39.8 


142 


124.2 


68.8 


202 


176.7 


97.9 


262 


229.2 


127.0 




23 


20.1 


11.2 


88 


72.6 


40.2 


148 


126.1 


69.3 


203 


177.6 


98.4 


263 


230.0 


127.5 




24 


21.0 


11.6 


84 


78.5 


40.7 


144 


126.9 


69.8 


204 


178.4 


98.9 


264 


230.9 


128.0 




25 


21.9 


12.1 


85 


74.3 


41.2 


146 


126.8 


70.3 


205 


179.8 


90.4 


265 


281.8 


128.6 




26 


22.7 


12.6 


86 


76.2 


41.7 


146 


127.7 


70.8 


206 


180.2 


90.9 


266 


232.6 


129.0 




27 


28.6 


13.1 


87 


76.1 


42.2 


147 


128.6 


71.3 


207 


181.0 


100.4 


267 


233.5 


129.4 




28 


24.6 


18.6 


88 


77.0 


42.7 


148 


129.4 


71.8 


208 


181.9 


100.8 


268 


284.4 


129.9 




29 


25.4 


14.1 


89 


77.8 


48.1 


149 


130.3 


72.2 


209 


182.8 


101.3 


269 


286.3 


180.4 




30 
81 


26.2 


14.5 


90 
91 


78.7 


48.6 


160 
151 


131.2 


72.7 


210 


183.7 


101.8 


270 
271 


236.1 
237.0 


130.9 




27.1 


15.0 


79.6 


44.1 


132.1 


73.2 


211 


184.6 


102.3 


131.4 




82 


28.0 


15.5 


92 


80.6 


44.6 


152 


132.9 


73.7 


212 


185.4 


102.8 


272 


287.9 


131.9 




33 


28.9 


16.0 


93 


81.3 


46.1 


168 


183.8 


74.2 


213 


186.3 


103.3 


273 


238.8 


132.4 




34 


29.7 


16.6 


94 


82.2 


45.6 


154 


184.7 


74.7 


214 


187.2 


103.7 


274 


239.6 


182.8 




35 


30.0 


17.0 


95 


88.1 


46.1 


165 


136.6 


76.1 


215 


188.0 


104.2 


275 


240.6 


138.8 




36 


31.5 


17.5 


96 


84.0 


46.5 


166 


136.4 


76.6 


216 


188.9 


104.7 


276 


241.4 


133.8 




37 


32.4 


17.9 


97 


84.8 


47.0 


167 


137.8 


76.1 


217 


189.8 


106.2 


277 


242.3 


134.3 




38 


33.2 


18.4 


98 


86.7 


47.6 


168 


138.2 


76.6 


218 


190.7 


105.7 


278 


243.1 


134.8 




39 


84.1 


18.9 


99 


86.6 


48.0 


159 


139- 1 


77.1 


219 


191.6 


106.2 


279 


244.0 


136.8 




40 


36.0 


19.4 


100 
101 


87.6 


48.5 


160 
161 


139.9 


77.6 


220 
221 


192.4 


106.7 


280 
281 


244.9 


135.7 




41 


35.9 


19.9 


88.8 


49.0 


140.8 


78.1 


193.3 


107.1 


246.8 


136.2 




42 


36.7 


20.4 


102 


89.2 


49.5 


162 


141.7 


78.6 


222 


194.2 


107.6 


282 


246.6 


186.7 




43 


37.6 


20.8 


103 


90.1 


49.9 


168 


142.6 


79.0 


223 


195.0 


108.1 


288 


247.5 


137.2 




44 


38.6 


21.8 


104 


91.0 


60.4 


164 


148.4 


79.5 


224 


196.9 


108.6 


284 


248.4 


137.7 




45 


39.4 


21 8 


105 


91.8 


50.9 


165 


144.3 


80.0 


226 


196.8 


109.1 


285 


249.8 


138.2 




46 


40.2 


22.3 


106 


92.7 


61.4 


166 


146.2 


80.5 


226 


197.7 


109.6 


286 


260.1 


138.7 




47 


41.1 


22.8 


107 


93.6 


51.9 


167 


146.1 


81.0 


227 


198.6 


110.1 


287 


251.0 


139.1 




48 


42.0 


23.3 


108 


94.6 


62.4 


168 


146.9 


81.4 


228 


199.4 


110.5 


288 


261.9 


139.6 




49 


42.9 


23.8 


109 


96.8 


62.8 


169 


147.8 


81.9 


22d 


200.3 


111.0 


289 


262.8 


140.1 




50 


43.7 


24.2 


110 


96.2 


68.3 


170 


148.7 


82.4 


230 


201.2 


111.5 


290 
291 


258.6 
254.6 


140.0 




61 


44.6 


24.7 


111 


97.1 


53.8 


171 


149.6 


82.9 


231 


202.0 


112.0 


141.1 




62 


46.5 


26.2 


112 


98.0 


54.8 


172 


160.4 


88.4 


282 


202.9 


112.5 


292 


255.4 


141.6 




53 


46.4 


26.7 


113 


98.8 


64.8 


173 


151.3 


83.0 


238 


208.8 


113.0 


298 


256.3 


142.0 




54 


47.2 


26.2 


114 


99.7 


66.3 


174 


152.2 


84.4 


2U 


204.7 


113.4 


294 


257.1 


142.6 




55 


48.1 


26.7 


115 


100.6 


56.8 


175 


168.1 


84.8 


235 


205.6 


113.9 


295 


268.0 


143.0 




56 


49.0 


27.1 


116 


101.6 


56.2 


176 


163.9 


86.8 


286 


206.4 


114.4 


296 


258.9 


143.5 




.57 


49.9 


27.6 


117 


102.3 


56.7 


177 


164.8 


86.8 


237 


207.3 


114.9 


297 


259.8 


144.0 




58 


60.7 


28.1 


118 


108.2 


57.2 


178 


155.7 


86.3 


238 


208.2 


115.4 


298 


260.6 


144.5 




59 


51.6 


28.6 


119 


101.1 


57.7 


179 


156.6 


86.8 


289 


209.0 


116.9 


299 


261.5 


145.0 




60 


62.5 


29.1 


120 


105.0 


68.2 


180 
Dist 


167.4 


87.3 


240 


209.9 


116.4 


800 

Dist 


262.4 


145.4 




Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


liat. 


Dist 


Dep. 


Lat 


Dep. Lat 




For 61 DcKreea. 







46 


TABLE II. 






mi 


Ibfence of Latitat* and Departure for 30 Degrees. 






Dtet 


Lat. 


Dep. 


I>i8t. 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 
241 


Lat 


Dep^ 






1 


00.9 


00.5 


61 


62.8 


80.5 


121 


104.8 


60 JH 


181 


166.8 


90.6 


208.7 


120.5 






2 


01.7 


01.0 


62 


63.7 


81.0 


122 


105.7 


61.0 


182 


167.6 


01.0 


242 


209.6 


121.0 






3 


02.6 


01.6 


63 


64.6 


81.6 


123 


106.6 


61.5 


183 


168.6 


91.6 


243 


210.4 


121.6 






4 


03.6 


02.0 


64 


65.4 


82 U) 


124 


107.4 


62.0 


184 


169.3 


92.0 


244 


211.3 


122.0 






6 


04.3 


02.6 


66 


66.3 


82.5 


126 


108.3 


02.5 


186 


160.2 


92.5 


246 


212.2 


122.6 






6 


06.2 


03.0 


66 


67.2 


88.0 


1^ 


109.1 


63.0 


186 


161.1 


93.0 


246 


213.0 


123.0 






7 


06.1 


03.6 


67 


68.0 


83.6 


127 


110.0 


68.6 


187 


161.9 


93.6 


247 


213.0 


123.6 






8 


06.9 


04.0 


68 


58.9 


84.0 


128 


110.9 


64.0 


188 


162.8 


94.0 


248 


214.8 


124.0 






9 


07.8 


04.6 


69 


69.8 


84.6 


129 


111.7 


64.6 


189 


163.7 


94.5 


249 


216.6 


12U.6 






10 
11 


08.7 


06.0 


70 
71 


60.6 


36.0 


130 
131 


112.6 


66.0 


190 


164.6 


95.0 


260 


216.6 


125.0 






09.6 


06.5 


61.6 


35.6 


113.4 


65.6 


191 


166.4 


95.6 


261 


217.4 


125.5 






12 


10.4 


06.0 


72 


62.4 


36.0 


132 


114.3 


66.0 


192 


166.3 


96.0 


262 


218.2 


126.0 






13 


11.3 


06.6 


73 


63.2 


36.6 


183 


116.2 


66.5 


193 


167.1 


96.6 


263 


219.1 


126.6 






14 


12.1 


07.0 


74 


64.1 


87.0 


134 


116.0 


67.0 


194 


168.0 


97.0 


264 


22o;o 


127.0 






15 


18.0 


07.6 


76 


66.0 


37.6 


136 


116.9 


67.5 


195 


168.9 


97.5 


256 


220.8 


127.6 






16 


18.9 


08.0 


76 


66.8 


38.0 


186 


117.8 


68.0 


196 


169.7 


98.0 


266221.71 


128.0 






17 


14.7 


08.6 


77 


66.7 


38.6 


137 


118.6 


68.6 


107 


170.6 


98.5 


257 


222.6 


128.6 






18 


15.6 


09.0 


78 


67.6 


39.0 


138 


119.6 


69.0 


198 


171.6 


99.0 


268 


223.4 


129.0 






19 


16.6 


09.5 


79 


68.4 


39.5 


139 


120.4 


69.6 


199 


172.3 


99.5 


269224.31 


129.6 






20 


17.3 


10.0 


80 


69.3 


40.0 


140 


121.2 


70.0 


200 
201 


173.2 


100.0 


260 


226.2 


130.0 






21 


18.2 


10.6 


81 


70.1 


40.5 


141 


122.1 


70.5 


174.1 


100.5 


261 


226.0 


130.6 






22 


19.1 


11.0 


82 


71.0 


41.0 


142 


123.0 


71.0 


202 


174.9 


101.0 


262 


226.9 


131.0 






23 


19.9 


11.5 


83 


71.9 


41.6 


143 


123.8 


71.6 


203 


176.8 


101.5 


263 


227.8 


131.6 






24 


20.8 


12.0 


84 


72.7 


42.0 


144 


124.7 


72.0 


204 


176.7 


102.0 


264 


228.6 


132.0 






26 


21.7 


12.6 


86 


73.6 


42.6 


146 


125.6 


72.6 


206 


177.5 


102.5 


266 


229.6 


132.6 






26 


22.6 


13.0 


86 


74.6 


43.0 


146 


126.4 


73.0 


206 


178.4 


103.0 


266 


280.4 


133.0 






27 


83.4 


13.6 


87 


76.8 


48.6 


147 


127.3 


73.6 


207 


179.3 


103.5 


267 


231.2 


183.6 






28 


24.2 


14.0 


86 


76.2 


44.0 


148 


128.2 


74.0 


208 


180.1 


104.0 


268 


232.1 


184.0 






20 


26.1 


14.5 


89 


77.1 


44.5 


149 


129.0 


74.5 


209 


181.0 


104.5 


269 


233.0 


134.6 






30 


26.0 


16.0 


90 
91 


77.9 


46.0 


160 


129.9 


76.0 


210 
211 


181.9 


105.0 


270 


233.8 


136.0 






81 


26.8 


16.5 


78.8 


46.6 


161 


130.8 


76.6 


182.7 


106.6 


271 


234.7 


186.6 






82 


27.7 


16.0 


92 


79.7 


46.0 


162 


131.6 


76.0 


212 


188.6 


106.0 


272 


236.6 


186.0 






83 


28.6 


16.6 


03 


80.6 


46.6 


158 


132.5 


76.6 


218 


184.6 


106.6 


278 


236.4 


186.6 






84 


29;4 


17.0 


04 


81.4 


47.0 


164 


133.4 


77.0 


214 


186.8 


107.0 


274 


237.8 


187.d 






85 


80.3 


17.6 


06 


82.3 


47.5 


166 


134.2 


77.6 


215 


186.2 


107.5 


276 


288.2 


137.6 






86 


31.2 


18.0 


96 


88.1 


48.0 


166 


136.1 


78.0 


216 


187.1 


108.0 


276 


289.0 


188.0]| 




37 


82.0 


18.5 


97 


84<0 


48.6 


167 


186.0 


78.5 


217 


187.9 


108.5 


277 


289.9 


188.61 




88 


82.9 


19.0 


08 


84.9 


49.0 


168 


186.8 


79.0 


218 


188.8 


109.0 


278 


240.8 


189.0| 




89 


83.8 


19.6 


99 


86.7 


49.6 


169 


137.7 


79.6 


219 


189.7 


100.6 


270 


241.6 


139.61 




40 


34.6 


20.0 


100 
101 


86.6 


60.0 


160 


188.6 


80.0 


220 


190.5 


110.0 


280 


242.6 


140.0| 






41 


85.5 


20.5 


87.5 


60.6 


161 


139.4 


80.5 


221 


191.4 


110.6 


281 


243.4 


140.6 






42 


86.4 


21.0 


102 


88.3 


61.0 


162 


140.3 


81.0 


222 


192.3 


111.0 


282 


244.2 


141.0 






43 


87.2 


21.6 


103 


89.2 


61.6 


163 


141.2 


81.5 


223 


193.1 


111.6 


283 


246.1 


141.6 






44 


88.1 


22.0 


104 


90.1 


62.0 


164 


142.0 


82.0 


224 


194.0 


112.0 


284 


246.0 


142.0 






■46 


39.0 


22.5 


106 


90.9 


62.6 


166 


142.9 


82.5 


226 


194.9 


112.5 


286 


246.8 


142.6 






46 


39.8 


23.0 


106 


91.8 


63.0 


166 


143.8 


88.0 


226 


196.7 


118.0 


288 


247.7 


143.0 






•47 


40.7 


23.6 


107 


92.7 


63.6 


167 


144.6 


83.6 


227 


196.6 


113.6 


287 


248.5 


143.5 






48 


41 .« 


24.0 


108 


98.6 


64.0 


168 


146.6 


84.0 


228 


197.6 


114.0 


288 


249.4 


144.0 






4d 


42.4 


24.6 


109 


94.4 


64.6 


169 


146.4 


84.5 


229 


198.3 


114.6 


280 


260.8 


144.5 






60 


43.3 


26.0 


110 
111 


96.3 


66.0 


170 


147.2 


86.0 


230 


199.2 


116.0 


290 


261.1 


146.0 






61 


44.2 


25.6 


96.1 


66.5 


171 


148.1 


86.5 


231 


200.1 


116.6 


291 


262.0 


145.6 






62 


46.0 


26.0 


112 


97.0 


66.0 


172 


149.0 


86.0 


232 


200.9 


116.0 


292 


262.9 


146.0 






63 


46.9 


26.6 


113 


97.9 


66.6 


173 


149.8 


86.6 


233 


201.8 


116.6 


298 


268.7 


146.6 






64 


46.8 


27.0 


114 


96.7 


67.0 


174 


160.7 


87.0 


284 


202.6 


117.0 


«£94 


254.6 


147.0 






65 


47.6 


27.6 


115 


99.6 


67.6 


175 


161.6 


87.5 


286 


203.6 


117.5 


296 


266.6 


147.6 






66 


48.6 


28.0 


116 


100.6 


58.0 


176 


162.4 


88.0 


286 


204.4 


118.0 


296 


266.3 


148.0 






67 


49.4 


28.5 


117 


101.3 


68.6 


177 


163.8 


88.6 


287 


205.2 


118.6 


297 


267.2 


148.6 






68 


60.2 


29.0 


118 


102.2 


69.0 


178 


164.2 


89.0 


238 


206.1 


119.0 


298 


268.1 


149 .tl 






69 


61.1 


29.6 


119 


103.1 


69.5 


179 


166.0 


89.5 


239 


207.0 


119.5 


299 


268.g 


140.6 






60 
Dist 


62.0 


80.0 


120 


103.9 


60.0 


180 


165.9 


90.0 


240 


207.8 


120.0 


300 


269.8 


150.0 






Dep. 


Lat 


Diflt 


Dep. 


Lat. 


Dist 


Dep. 


Lat. 


Dist 


Dep. 


Lat 

- 


Dist 


Dep. 


Lat 








For 60 Degrees. 


1 
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Difference of Latitude and Departure for 31 Degreea. ^ 




Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


DUt 


Lat 


Dep. 




1 


00.9 


00.5 


61 


52.8 


81.4 


121 


103.7 


62.3 


181 


165.1 


03.2 


241 


206.6 


124.1 




2 


01.7 


01.0 


62 


58.1 


31.9 


122 


104.6 


62.8 


182 


156.0 


93.7 


242 


207.4 


124.6 




8 


02.6 


01.5 


63 


54.0 


82.4 


123 


105.4 


63.8 


183 


156.9 


94.3 


243 


208.3 


125.2 




4 


08.4 


02.1 


64 


54.9 


33.0 


124 


106.8 


63.9 


184 


157.7 


94.8 


244 


209.1 


125.7 




6 


04.3 


02,6 


65 


55.7 


33.5 


125 


107.1 


64.4 


\H5 


158.6 


05.8 


245 


210.0 


126.2 




6 


05.1 


03.1 


66 


56.6 


34.0 


126 


108.0 


64.9 


186 


159.4 


05.8 


246 


210.9 


126.7^ 




7 


06.0 


03.6 


67 


57.4 


34.5 


127 


108.9 


65.4 


187 


160.8 


96.3 


247 


211.7 


127'.fl 




8 


06.9 


044 


68 


58.8 


35.0 


128 


109.7 


65.9 


188 


161.1 


96.8 


248 


212.6 


127 .fl 




9 


07.7 


04.6 


69 


59.1 


35.5 


129 


110.6 


66.4 


189 


162.0 


97.3 


249 


213.4 


128.2^ 




10 


08.6 


05,2 


70 


60.0 


36.1 


130 


111.4 


67.0 


190 


162.0 


97.9 


260 


214.3 


128.a 




11 


09.4 


05.7 


71 


60.9 


36.6 


131 


112.3 


67.5 


191 


163.7 


98.4 


251 


215.1 


189.S 




12 


10.3 


06.2 


72 


61.7 


37.1 


182 


113.1 


68.0 


192 


164.6 


08.9 


252 


216.0 


129. a 




13 


11.1 


06.7 


78 


62.6 


37.6 


133 


114.0 


68.5 


193 


165.4 


99.4 


263 


216.0 


130. a 
I30.a 




14 


12.0 


07.2 


74 


63.4 


38.1 


184 


114.9 


69.0 


194 


166.3 


99.9 


254 


217.7 




16 


12.9 


07.7 


76 


64.3 


38.6 


185 


115.7 


69.5 


195 


167.1 


100.4 


255 


218.6 


ui.d 




16 


13.7 


08.2 


76 


65.1 


39.1 


136 


116.6 


70.0 


196 


168.0 


100.9 


256 


219U 
220.f 


131 .d 




17 


14.6 


08.8 


77 


66.0 


89.7 


137 


117.4 


70.6 


197 


168.9 


101.5 


257 


188.4^ 




18 


15.4 


09.3 


78 


66.9 


40.2 


138 


118.8 


71.1 


198 


169.7 


102.0 


258 


221.1 


182.d 




19 


16.3 


09.8 


79 


67.7 


40.7 


189 


119.1 


71.6 


199 


170.6 


102.5 


269 


222.0 


133. d 




.20 
21 


17,1 


10.3 


80 


68.6 


41.2 


140 


120.0 


72.1 


200 


171.4 


103.0 


260 


222.9 


138. d 




18.0 


10.8 


81 


69.4 


41.7 


141 


120.9 


72.6 


201 


172.8 


103.5 


261 


223.7 


134.J 




.22 


18.9 


11.3 


82 


70.3 


42.2 


142 


121.7 


73.1 


202 


173.1 


104.0 


262 


224.6 


134. d 




28 


19.7 


11.8 


88 


71.1 


42.7 


148 


122.6 


73.7 


203 


174.0 


104.6 


263 


225.4 


136. d 




24 


20.6 


12.4 


84 


72.0 


48.3 


144 


123.4 


74.2 


204 


174.9 


105.1 


264 


226.3 


136.d 




25 


21.4 


12.9 


85 


72.9 


48.8 


145 


124.3 


74.7 


205 


175.7 


105.6 


266 


227.1 


186.d 




26 


22.3 


13.4 


86 


78.7 


44.3 


146 


125.1 


75.2 


206 


176.6 


106.1 


266 


228.0 


187.d 




27 


23.1 


13.9 


87 


74.6 


44.8 


147 


126.0 


76.7 


207 


177.4 


106.6 


267 


228.9 


137. d 




28 


24.0 


14.4 


88 


75.4 


45.3 


148 


126.9 


76.2 


208 


178.3 


107.1 


268 


229.7 


138.0 




29 


24.9 


14.9 


80 


76.3 


45.8 


149 


127.7 


76.7 


209 


179.1 


107.6 


269 


230.6 


138.6 




80 


25.7 


15.5 


90 


77.1 


46.4 


150 


128.6 


77.3 


210 
211 


180.0 


108.2 


270 


231.4 


139.1 




31 


26.6 


16.0 


91 


78.0 


46.9 


151 


129.4 


77.8 


180.9 


108.7 


271 


232.3 


139. C 




82 


27.4 


16.5 


92 


78.9 


47.4 


152 


180.8 


78.3 


212 


181.7 


109.2 


272 


238.1 


140.3 




38 


28.8 


17.0 


98 


79.7 


47.9 


153 


131.1 


78.8 


218 


182.6 


109.7 


273 


234.0 


140. d 




34 


29.1 


17.6 


94 


80.6 


48.4 


154 


132.0 


79.3 


214 


183.4 


110.2 


274 


234.9 


141.1 




35 


30.0 


18.0 


06 


81.4 


48.9 


155 


132.9 


79.8 


215 


184.3 


110.7 


275 


285.7 


141 .fl 




36 


30.9 


18.5 


96 


82.8 


49.4 


156 


133.7 


80.3 


216 


185.1 


111.2 


276 


286.6 


142.2 




37 


31.7 


19.1 


97 


88.1 


50.0 


157 


184.6 


80.9 


217 


186.0 


111.8 


277 


287.4 


142.7 




38 


82.6 


19.6 


98 


84.0 


50.5 


158 


135.4 


81.4 


218 


186.9 


112.3 


278 


238.3 


143. a 




39 


33.4 


20.1 


99 


84.9 


51.0 


159 


186.3 


81.9 


219 


187.7 


112.8 


279 


239.1 


143.7^ 




40 


34.3 


20.6 


100 
101 


85.7 


51.5 


160 


137.1 


82.4 


220 
221 


188.6 


118.8 


280 
281 


240.0 


144. a 




41 


35.1 


21.1 


86.6 


52.0 


101 


138.0 


82.9 


189.4 


118.8 


240.9 


144.7 




42 


36.0 


21.6 


102 


87.4 


52.5 


162 


138.9 


83.4 


222 


190.3 


114.3 


282 


241.7 


145. a 




48 


36.9 


22.1 


103 


88.3 


53.0 


168 


189.7 


84.0 


223 


191.1 


114.9 


288 


242.6 


145 .d 




44 


87.7 


22.7 


104 


89.1 


53.6 


164 


140*6 


84.5 


224 


192.0 


115.4 


284 


248.4 


I46.d 




45 


38.6 


28.2 


105 


90.0 


54.1 


165 


141.4 


85.0 


225 


192.9 


115.9 


286 


244.8 


146. d 




46 


89.4 


23.7 


106 


90.9 


54.6 


166 


142.3 


85.5 


226 


193.7 


116.4 


286 


245.1 


147. d 




47 


40.8 


24.2 


107 


91.7 


55.1 


167 


143.1 


86.0 


227 


194.6 


116.9 


287 


246.0 


147. d 




48 


41.1 


24.7 


108 


92.6 


55.6 


168 


144.0 


86.5 


228 


195.4 


117.4 


288 


246.9 


148. d 




49 


42.0 


25.2 


109 


93.4 


56.1 


169 


144.9 


87.0 


229 


196.3 


117.9 


289 


247.7 


148. d 




50 


42.9 


25.8 


110 
111 


94.3 


56.7 


170 
171 


145.7 


87.6 


280 
231 


197.1 


118.5 


290 
291 


248.6 


149. d 




51 


48.7 


26.8 


95.1 


67.2 


146.6 


88.1 


198.0 


119.0 


249.4 


149. fl 




52 


44.6 


26.8 


112 


96.0 


57.7 


172 


147.4 


88.6 


282 


198.9 


119.5 


292 


260.3 


150. d 




58 


45.4 


27.8 


113 


96.9 


68.2 


178 


148.3 


89.1 


283 


199.7 


120.0 


298 


251.2 


150. d 




54 


46.8 


27.8 


114 


97.7 


58.7 


174 


149.1 


89.6 


234 


200.6 


120.5 


294 


252.0 


151 .d 




55 


47.1 


28.8 


115 


98.6 


59.2 


176 


150.0 


90.1 


235 


201.4 


121.0 


295 


252.9 


151.9 




56 


48.0 


28.8 


116 


99.4 


59.7 


176 


150.9 


90.6 


236 


202.3 


121.5 


296 


253.7 


152.5 




57 


48.9 


29.4 


117 


100.3 


60.8 


177 


151.7 


91.2 


237 


203.1 


122.1 


297 


254.6 


153.0 




58 


49.7 


29.9 


118 


101.1 


60.8 


178 


152.6 


91.7 


238 


204.0 


122.6 


298 


255.4 


158.6 




59 


50.6 


80.4 


119 


102.0 


61.3 


179 


153.4 


92.2 


239 


204.9 


123.1 


299 


256.8 


164.0 




60 


51.4 


30.9 


120 


102.9 


61.8 


180 


154.3 


92.7 


240 
Dist 


205.7 


123.6 


300 
Dist 


957.1 


154.5 




Dist 


Dep. 


Lat 


Dist. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dep. 


Lat 












Forfi 


>9 Degreea. 1 



48 


TABLE 


II. 






Differeace of Latitude and Departure for 32 Degrees. 




Dist. 


Lat. 


Dep. 
00.6 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 




1 


00.8 


61 


61.7 


32.3 


121 


102.6 


64.1 


181 


163.5 


96.9 


241 


204.4 


127.7 




2 


01.7 


01.1 


62 


62.6 


32.9 


122 


103.5 


64.7 


182 


154.3 


96.4 


242 


205.2 


128.2 




S 


02.5 


01.6 


63 


53.4 


33.4 


123 


104.3 


65.2 


183 


166.2 


97.0 


243 


206.1 


128.8 




4 


03.4 


02.1 


64 


54.3 


33.9 


124 


105.2 


65.7 


184 


166.0 


07.5 


244 


206.9 


129.8 




5 


04.2 


02.6 


&5 


56.1 


84.4 


126 


106.0 


66.2 


185 


156.9 


96.0 


245 


207.8 


129.8 




6 


05.1 


03.2 


66 


56.0 


36.0 


126 


106.9 


66.8 


186 


157.7 


98.6 


246 


208.6 


180.4 




7 


05.9 


03.7 


67 


56.8 


86.6 


127 


107.7 


67.8 


187 


168.6 


99.1 


247 


209.5 


180.9 




8 


06.8 


04.2 


68 


57.7 


36.0 


128 


108.6 


67.8 


188 


169.4 


99.6 


248 


210.3 


181.4 







07.6 


04.8 


60 


58.6 


36.6 


120 


109.4 


68.4 


189 


160.3 


100.2 


249 


211.2 


181.9 




10 


08.5 


05.3 


70 


59.4 


37.1 


180 


110.2 


68.9 


190 


161.1 


100.7 


250 


212.0 


182.6 




11 


09.3 


06.8 


71 


60.2 


87.6 


131 


Ul.l 


69.4 


191 


162.0 


101.2 


251 


212.9 


133.0 




12 


10.2 


06.4 


72 


61.1 


88.2 


132 


111.9 


69.9 


192 


162.8 


101.7 


252 


213.7 


188.5 




13 


11.0 


06.9 


73 


61.9 


88.7 


133 


112.8 


70.5 


193 


163.7 


102.8 


253 


214.6 


184.1 




14 


11.9 


07.4 


74 


62.8 


39.2 


134 


113.6 


71.0 


194 


164.5 


102.8 


254 


215.4 


134.6 




15 


12.7 


07.9 


75 


63.6 


39.7 


136 


114.6 


71.5 


196 


166.4 


103.3 


265 


216.3 


135.1 




16 


18.6 


08.5 


76 


64.6 


40.3 


186 


116.3 


72.1 


196 


166.2 


103.9 


266 


217.1 


185.7 




17 


14.4 


09.0 


77 


66.3 


40.8 


137 


116.2 


72.6 


197 


167.1 


104.4 


257 


217.9 


136.2 




18 


15.3 


09.6 


78 


66.1 


41.3 


138 


117.0 


73.1 


198 


167.9 


104.9 


268 


218.8 


136.7 




19 


16.1 


10.1 


79 


67.0 


41.9 


139 


117.9 


73.7 


199 


168.8 


105.5 


259 


219.6 


137.2 




20 


17.0 


10.6 


80 


67.8 


42.4 


140 


118.7 


74.2 


200 
201 


169.6 


106.0 


260 


220.5 


187.8 




21 


17.8 


11.1 


81 


68.7 


42.9 


141 


119.6 


74.7 


170.6 


106.5 


261 


221.3 


188.8 




22 


18.7 


11.7 


.82 


69.5 


43.6 


142 


120.4 


76.2 


202 


171.3 


107.0 


262 


222.9 


188.8 




23 


19.5 


12.2 


83 


70.4 


44.0 


143 


121.3 


75.8 


203 


172.2 


107.6 


263 


223.0 


189.4 




24 


20.4 


12.7 


84 


71.2 


44.5 


144 


122.1 


76.3 


204 


173.0 


108.1 


264 


223.9 


180.9 




25 


21.2 


13.2 


a5 


72.1 


46.0 


146 


123.0 


76.8 


205 


173.8 


108.6 


265 


224.7 


140.4 




26 


22.0 


13.8 


86 


72. (J 


45.6 


146 


123.8 


77.4 


206 


174.7 


109.2 


266 


225.6 


141.0 




27 


22.9 


14.3 


87 


73.8 


46.1 


147 


124.7 


77.9 


207 


176.6 


109.7 


267 


226.4 


141.5 




28 


28.7 


14.8 


^ 88 


74.6 


46.6 


148 


125.5 


78.4 


208 


176.4 


110.2 


268 


227.8 


142.0 




20 


24.6 


15.4 


89 


75.6 


47.2 


14» 


126.4 


79.0 


200 


177.2 


110.8 


269 


228.1 


142.6 




30 


25.4 


15.9 


90 


76.3 


47.7 


160 


127.2 


79.5 


210 
211 


178.1 


111.3 


270 


229.0 


148.1 




31 


26.3 


16.4 


91 


77.2 


48.2 


161 


128.1 


80.0 


178.9111.81 


271 


229.8 


148.6 




32 


27.1 


17.0 


92 


78.0 


48.8 


152 


128.9 


80.5 


212 


179.8 


112.8 


272 


280.7 


144.1 




83 


28.0 


17.5 


93 


78.9 


40.3 


153 


129.8 


81.1 


213 


180.6 


112.9 


273 


231.6 


144.7 




.34 


28.8 


18.0 


94 


79.7 


49.8 


164 


130.6 


81.6 


214 


181.6 


113.4 


274 


232.4 


145.2 




85 


29.7 


18.5 


95 


80.6 


50.3 


155 


131.4 


82.1 


215 


182.3 


113.9 


275 


233.2 


145.7 




36 


30.5 


19.1 


96 


81.4 


50.9 


156 


132.8 


82.7 


216 


183.2 


114.5 


276 


234.1 


146.8 




37 


31.4 


19.6 


97 


82.3 


51.4 


167 


133.1 


88.2 


217 


184.0 


115.0 


277 


234.9 


146.8 




38 


32.2 


20.1 


98 


83.1 


61.9 


166 


134.0 


83.7 


218 


184.9 


115.5 


278 


235.8 


147.3 




39 


33 1 


20.7 


99 


84.0 


52.6 


159 


184.8 


84.3 


219 


186.7 


116.1 


279 


236.6 


147.8 




40 


33.9 


21.2 


100 
101 


84.8 


53.0 


160 


135.7 


84.8 


220 


186.6 


116.6 


280 


237.5 


148.4 




41 


34.8 


21.7 


86.7 


53.6 


161 


136.6 


85.3 


221 


187.4 


117.1 


281 


238.3 


148.9 




422 


36.6 


22.3 


102 


86.6 


54.1 


162 


137.4 


85.6 


222 


188.3 


117.6 


282 


289.1 


149.4 




43 


36.5 


22.8 


103 


87.3 


54.6 


163 


138.2 


86.4 


223 


189.1 


118.2 


283 


240.0 


150.0 




44 


37.3 


23.3 


104 


88.2 


55.1 


164 


139.1 


86.9 


224 


190.0 


118.7 


284 


240.8 


150.5 




45 


38.2 


23.8 


105 


89.0 


65.6 


165 


139.9 


87.4 


226 


190.8 


119.2 


285 


241.7 


151.0 




46 


39.0 


24.4 


106 


89.9 


56.2 


166 


140.8 


88.0 


226 


191.7 


119.8 


286 


242.5 


151.6 




47 


89.9 


24.9 


107 


90.7 


56.7 


167 


141.6 


88.6 


227 


192.5 


120.8 


287 


248.4 


162.1 




48 


40.7 


25.4 


108 


91.6 


57.2 


168 


142.5 


89.0 


228 


198.4 


120.8 


28S 


244.2 


152.6 




49 


41.6 


26.0 


109 


92.4 


57.8 


169 


143.3 


80.6 


229 


194.2 


121.4 


289 


245.1 


158.1 




50 


42.4 


26.6 


110 


93.3 


58.3 


170 


144.2 


90.1 


230 


195.1 


121.9 


290 


246.9 


153.7 




51 


43.3 


27.0 


111 


94.1 


58.8 


171 


145.0 


90.6 


231 


195.9 


122.4 


291 


246.8 


154.2 




52 


44.1 


27.6 


112 


96.0 


59.4 


172 


145.9 


91.1 


232 


196.7 


122.9 


292 


247.6 


154.7 




53 


44.9 


28.1 


113 


95.8 


59.9 


173 


146.7 


01.7 


233 


197.6 


123.5 


293 


248.5 


155.3 




54 


46.8 


28.6 


114 


96.7 


60.4 


174 


147.6 


92.2 


234 


196.4 


124.0 


294 


249.8 


165.8 




55 


46.6 


29.1 


116 


97.5 


60.0 


176 


148.4 


92.7 


235 


199.3 


124.5 


295 


250.2 


166.8 




56 


47.6 


29.7 


116 


98.4 


61.6 


176 


149.3 


93.3 


236 


200.1 


125.1 


296 


251.0 


156.9 




57 


48.3 


30.2 


117 


99.2 


62.0 


177 


160.1 


93.8 


237 


201.0 


125.6 


297 


251.9 


167.4 




58 


49.2 


30.7 


118 


100.1 


62.6 


178 


151.0 


94.3 


238 


201.8 


126.1 


298 


i52.7 


157.9 




69 


50.0 


81.3 


119 


100.0 


68.1 


179 


151.8 


94.9 


289 


202.7 


126.7 


299 


253*6 


158.4 




60 


50.9 


31.8 


120 


101.8 


68.6 


180 
Dist 


152.6 


96.4 


240 


203.6 


127.2 


800 
Dist. 


254.4 
Dep. 


159.0 




Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Lat. 




• 






For 58 Degrees. 





TABLE II. 
Difference of Latitncle and Departure for 33 Degrees. 



49 



Dist 



Lat 



1 
2 
S 
4 

5 
6 
7 
8 

10 



00.8 
01.7 
02.6 
03.4 
04.2 
05.0 
06.9 
06.7 
07.6 
08.4 



11 
12 
IS 
14 
16 
16 
17 
18 
19 
20 

21 
22 
2S 
24 
26 
26 
27 
28 
29 
JO 

31 
32 
33 
34 
35 
36 
37 
38 
30 
_40 

41 
42 
43 
44 

46 
46 

47 
48 
49 

-^ 
61 
52 
53 
64 
56 
50 
67 
58 
69 
60 



09.2 
10.1 
10.9 
11.7 
12.6 
13.4 
14.3 
16.1 
16.9 
16.8 



Dep. 



00.6 
01.1 
01.6 
02.2 
02.7 
03.3 
03.8 
04.4 
04.9 
06.4 



17.6 
18.6 
19.3 
20.1 
21.0 
21.8 
22.6 
23.6 
24.3 
25.2 



26.0 
26.8 
27.7 
28.6 
29.4 
30.2 
31.0 
31.9 
32.7 
33.6 



34.4 
36.2 
36.1 
36.9 
37.7 
38.6 
39.4 
40.3 
41.1 
41.9 



42.8 
43.6 
44.4 
46.3 
46.1 
47.0 
47.8 
48.6 
49.5 
50.3 



Dist 



Dep. 



06.0 
06.5 
07.1 
07.6 
08.2 
08.7 
09.8 
09.8 
10.3 
10.9 



11.4 
12.0 
12.6 
13.1 
13.6 
14.2 
14.7 
16.2 
15.8 
16.3 



16.9 
17.4 
18.0 
18.6 
10.1 
19.6 
20.2 
20.7 
21.2 
21.8 



22.3 
22.9 
23.4 
24.0 
24.6 
26.1 
25.6 
26.1 
26.7 
27.2 



27.8 
28.3 
28.9 
29.4 
30.0 
30.6 
31.0 
31.6 
32.1 
32.7 



Lat. 



Dist 



61 
62 
63 
64 
66 
66 
67 
68 
69 
70 



71 
72 
73 

74 
75 
76 
77 
78 
79 
80 



81 

82 
83 
84 
85 
86 
87 
88 
89 
90 



91 
92 
93 
94 
95 
961 
97 
98 
99 
100 



101 
102 
103 
104 
195 
100 
107 
108 
109 
110 



111 
112 
113 
114 
116 
116 
117 
118 
119 
120 



Dist 



Lat 



61.2 
52.0 
52.8 
53.7 
54.6 
65.4 
66.2 
57.0 
67.9 
68.7 



59.5 
60.4 
61.2 
62.1 
62.9 
63.7 
64.6 
66.4 
66.3 
67.1 



67,9 
68.8 
69.6 
70.4 
71.3 
72.1 
73.0 
73.8 
74.6 
75.5 



76.3 
77.2 
78.0 
78.8 
79.7 
80.5 
81.4 
82.2 
83.0 
83.9 



84.7 
85.5 
86.4 
87.2 
88.1 
88.9 
89.7 
90.6 
91.4 
92.3 



93.1 
93.9 
94.8 
95.6 
96.4 
97.3 
98.1 
99.0 
99.8 
100.6 



Dep. 



33.2 
33.8 
34.3 
34.9 
35.4 
36.9 
36.5 
37.0 
37.6 
38.1 



38.7 
39.2 
39.8 
40.3 
40.8 
41.4 
41.9 
42.5 
43.0 
43.6 



44.1 
44.7 
45.2 
45.7 
46.3 
46.8 
47.4 
47.9 
48.5 
49.0 



49.6 
60.1 
60.7 
51.2 
51.7 
52.3 
62.8 
63.4 
63.9 
64.6 



66.0 
55.6 
66.1 
66.6 
57.2 
57.7 
58.3 
68.8 
59.4 
59.9 



60.5 
61.0 
01.5 
62.1 
62.6 
63.2 
63.7 
64.3 
64.8 
66.4 



Dep. Lat 



Dist 



121 
122 
123 
124 
126 
126 
127 
128 
129 
130 



131 
132 
133 
134 
135 
136 
137 
138 



109.9 
110.7 
111.6 
112.4 
113.2 
114.1 
114.91 
116.7 
139|116.6 
140117.4 



141 
142 
143 
144 
146 
146 
147 
148 
149 
150 



163 
164 
156 
166 
167 
158 
159 
160 



161 
162 
163 
164 
165 
166 
167 
168 
169 
170 



171 
172 
173 
174 
176 
176 
177 
178 
179 
180 



Lat 



101.6 
102.3 
103.2 
104.0 
104.8 
106.7 
106.5 
107.3 
108.2 
109.0 



118.3 
119.1 
119.9 
120.8 
121.6 
122.4 
123.3 
124.1 
125.0 
126.8 



151 126.6 
162127.5 
128.3 
129.2 
130.0 
130.8 
131.7 
132.6 
133.3 
134.2 



136.0 
136.9 
136.7 
137.6 
138.4 
139.2 
140.1 
140.9 
141.7 
142.6 



143.4 
144.3 
145.1 
146.9 
146.8 
147.6 
148.4 
149.3 
160.1 
151.0 



Dep. 



65.9 
66.4 
67.0 
67.5 
68.1 
68.6 
69.2 
69.7 
70.3 
70.8 



71.3 
71.9 
72.4 
73.0 
73.5 
74.1 
74.6 
75.2 
76.7 
76.2 



76.8 
77.3 
77.9 
78.4 
79.0 
79.6 
80.1 
80.6 
81.2 
81.7 



82.2 
82.8 
83.3 
83.9 
84.4 
85.0 
86.6 
86.1 
86.6 
87.1 



87.7 
88.2 
88.8 
89.3 
89.9 
90.4 
91.0 
91.5 
92.0 
92.6 



03.1 
93.7 
94.2 
94.8 
95.3 
95.9 
96.4 
96.9 
97.6 
98.0 



Dist Dep. I Lat 



Dist 



181 
182 
183 
184 
185 
186 
187 
188 
189 
190 



191 
192 
103 
194 
195 
196 
197 
198 
199 
200 



201 
202 
203 
204 
205 
206 
207 
208 
209 
210 



211 
212 
213 
214 
215 
216 
217 
218 
219 
220 



221 
222 
223 
224 
225 



227 
228 
229 
230 



231 
232 
233 
234 
236 
236 
237 
238 
239 
240 



Dist 



Lat 



151.8 
162.6 
153.5 
164.3 
165.2 
166.0 
166.8 
157.7 
168.6 
159.3 



160.2 
161.0 
161.9 
162.7 
163.5 
164.4 
165.2 
166.1 
166.9 
167.7 



168.6 
169.4 
170.3 
171.1 
171.9 
172.8 
173.6 
174.4 
175.3 
176.1 



177.0 
177.8 
178.6 
179.6 
180.3 
181.2 
182.0 
182.8 
183.7 
184.6 



185.3 
186.2 
187.0 
187.9 
188.7 
189.5 
190.4 
191.2 
192.1 
192.9 



193.7 
194.6 
195.4 
196.2 
197.1 
197.9 
198.8 
199.6 
200.4 
201.3 



Dep. 



Dep. 



98.6 
99.1 
99.7 
100.2 
100.8 
101.3 
101.8 
102.4 
102.9 
103.6 



104.0 
104.6 
105.1 
106.7 
106.2 
106.7 
107.3 
107.8 
108.4 
108.9 



109.6 
110.0 
110.6 
111.1 
111.7 
112.2 
112.7 
113.3 
113.8 
114.4 



114.9 
115.5 
116.0 
116.6 
117.1 
117.6 
118.2 
118.7 
119.3 
119.8 



120.4 
120.9 
121.5 
122.0 
122.5 
123.1 
123.6 
124.2 
124.7 
126.3 



125.8 
126.4 
126.9 
127.4 
128.0 
128.5 
129.1 
129.6 
130.2 
130.7 



Lat 



Dist 



241 
242 
243 
244 
245 



247 
ii48 
249 
250 



202.1 
203.0 
203.8 
204.6 
205.6 
246206.3 
207.2 
208.0 
208.8 
200.7 



261 
252 
253 
254 
255 
256 
267 
258 
259 
260 



261 
262 
263 
264 
266 
266 
267 
268 
269 
270 



272 
273 
274 
275 
276 
277 
278 
279 
280 



281 
282 
283 
284 
285 
286 
287 
288 
289 
290 



291 
292 
293 
294 
295 
296 
297 
298 
299 
300 



Dist 



Lat 



210.5 
211.3 
212.2 
213.0 
213.9 
214.7 
215.6 
216.4 
217.2 
218.1 



218.9 
219.7 
220.6 
221.4 
222.2 
223.1 
223.9 
224.8 
225.6 
226.4 



271227.3 
228.1 
229.0 
229.8 
230.6 
231.6 
232.3 
233.2 
234.0 
234.8 



235.7 
236.5 
237.3 
238.2 
239.0 
239.9 
240.7 
241.6 
242.4 
243.2 



244 
244 
245 
246 
247 
248 
249 
249 
260 
251 



.1 



.7 
.6 
.4 
.2 
.1 



.8 
.6 



Dep. 



Dep. 



131.3 
131.8 
132.3 
132.9 
»3.4 
134.0 
134.5 
135.1 
136.6 
136.2 



186.7 
137.21 
137.8 
138.8 
188.9 
139.4 
140.0 
140.5 
141.1 
141.6 



142.2 
142.7 
143.2 
143.8 
144.3 
144.0 
145.4 
146.0 
146.5 
147.1 



147.6 
148.1 
148.7 
149.2 
149.8 
150.3 
160.9 
161.4 
152.0 
162.6 



163.0 
158.6 
154.1 
164.7 
165.2 
165.8 
156.3 
166.9 
157.4 
157.9 



9159 



168.5 
.0 
169.6 
160.1 
160.7 
161.2 
161.8 
.3 
162.8 
168.4 



9162 



Lat 



For 57 Degrees. 



. 



80 






TABLE II. 








Difierence of Latitude and Departure for 34 Degrees. 


i 


Dist 


Lat. 


Dep. 


Dist 
61 


Lat 


Dep. 


Dist 
T2l 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist. 


Lat 


Dq>. 




1 


00.8 


00.6 


60.6 


34.1 


100.3 


67.7 


181 


150.1 


101.2 


241 


199.8 


134.8 




2 


01.7 


01.1 


62 


61.4 


34.7 


122 


101 


.1 


68.2 


182 


150.9 


101.8 


242 


200.6 


136.3 




3 


02.5 


01.7 


63 


52.2. 35.2 


123 


102 


.0 


68.8 


183 


151.7 


102.3 


243 


201 .5 


135.9 




4 


03.3 


02.2 


64 


53.1 


36.8 


124 


102 


.8 


69.3 


184 


152.5 


102.9 


244 


202.3 


136.4 




6 


04.1 


02.8 


65 


53.9 


36.3 


125 


103 


.6 


69.9 


185 


153.4 


103.5 


245 


203.1 


137.0 




6 


05.0 


03.4 


66 


64.7 


36.9 


126 


104 


.5 


70.5 


186 


154.2 


104.0 


246 


203. f^ 


137.6 




7 


05.8 


03.9 


67 


56.6 


37.6 


127 


105 


.3 


71.0 


187 


155.0 


104.6 


247 


204.8 


138.1 




8 


06.0 


04.5 


68 


56.4 


38.0 


128 


106 


.1 


71.6 


188 


166.9 


105.1 


248 


205.6 


138.7 




9 


07,5 


05.0 


69 


57.2 


38.6 


120 


106 


.9 


72.1 


189 


156.7 


106.7 


249 


206.4 


139.2 




10 
11 


08.3 


05.6 


70 
71 


58.0 


39.1 


130 
131 


107. 


.8 


72.7 


190 


157.6 


106.2 


250 
251 


207.3 


139.8 




09.1 


06.2 


58.9 


39.7 


108 


.6 


73.3 


191 


168.3 


106.8 


208.1 


140.4 




12 


09.9 


06.7 


72 


59.7 


40.3 


132 


109 


.4 


73.8 


192 


169.2 


107.4 


262 


208.9 


140.9 




13 


10.8 


07.3 


73 


60.6 


40.8 


133 


110 


.3 


74.4 


193 


160.0 


107.9 


253 


209.7 


141.5 




14 


11.6 


07.8 


74 


61.3 


41.4 


134 


111. 


1 


74.9 


194 


160.8 


108.5 


254 


210.6 


142.0 




16 


12.4 


08.4 


76 


62.2 


41.9 


135 


111. 


.9 


75.5 


195 


161.7 


109.0 


255 


211.4 


142.6 




16 


13.3 


08.9 


76 


63.0 


42.5 


136 


112. 


,7 


76.1 


196 


162.6 


109.6 


256 


212.2 


143.2 




17 


14.1 


09.5 


77 


63.8 


43.1 


137 


113, 


,6 


76.6 


197 


163.8 


110.2 


257 


213.1 


143.7 




18 


14.9 


10.1 


78 


64.7 


43.6 


138 


114. 


.4 


77.2 


198 


164.1 


110.7 


258 


213.9 


144.3 




19 


16.8 


10.6 


79 


65.5 


44.2 


139 


115. 


.2 


77.7 


199 


165.0 


111.3 


259 


214.7 


144.8 




20 
21 


16.6 


11.2 


80 
81 


66.3 


44.7 


140 


116. 


.1 


78.3 


200 
201 


165.8 


111.8 


260 


215.5 


145.4 




17.4 


11.7 


67.2 


45.3 


141 


116. 


.9 


78.8 


166.6 


112.4 


261 


216.4 


145.9 




22 


18.2 


12.3 


82 


68.0 


46.9 


142 


117. 


.7 


79.4 


202 


167.6 


113.0 


262 


217.2 


146.5 




23 


19.1 


12.9 


83 


66.8 


46.4 


143 


118. 


.6 


80.0 


203 


168.3 


113.5 


263 


218.0 


147.1 




24 


19.9 


13.4 


84 


69.6 


47.0 


144 


110. 


.4 


80.5 


204 


169.1 


114.1 


264 


218.0 


147.6 




26 


20.7 


14.0 


85 


70.6 


47.5 


145 


120. 


.2 


81.1 


205 


170.0 


114.6 


265 


219.7 


148.2 




26 


21.6 


14.5 


86 


71.3 


48.1 


146 


121. 


.0 


81.6 


206 


170.8 


115.2 


266 


220.6 


148.7 




27 


22.4 


15.1 


87 


72.1 


48.6 


147 


121. 


.9 


82.2 


207 


171.6 


115.8 


267 


221.4 


149.3 




28 


23.2 


15.7 


88 


73.0 


49.2 


148 


122, 


.7 


82.8 


208 


172.4 


116.3 


268 


222.2 


140.9 




29 


24.0 


16.2 


89 


73.8 


49.8 


149 


123. 


5 


83.3 


209 


173.3 


116.9 


269 


223.0 


150.4 




30 
31 


24.9 


16.8 


90 


74.6 


60.3 


150 
151 


124. 


.4 


83.9 


210 
211 


174.1 


117.4 


270 
271 


223.8 


151.0 




25.7 


17.3 


91 


75.4 


60.9 


126. 


.2 


84.4 


174.9 


118.0 


224.7 


151.5 




32 


26.5 


17.9 


92 


76.3 


61.4 


152 


126. 


.0 


85.0 


212 


176.8 


118.6 


272 


225.5 


152.1 




33 


27.4 


18.5 


93 


77.1 


52.0 


153 


126, 


.8 


85.6 


213 


176.6 


119.1 


273 


226.3 


152.7 




34 


28.2 


19.0 


94 


77.9 


62.6 


154 


127. 


.7 


86.1 


214 


177.4 


119.7 


274 


227.2 


153.2 




35 


29.0 


19.6 


95 


78.8 


53.1 


155 


128. 


.5 


86.7 


215 


178.2 


120.2 


275 


228.0 


153.8 




36 


29.8 


20.1 


96 


79.6 


53.7 


156 


129. 


.3 


87.2 


216 


179.1 


120.8 


276 


228.8 


154.3 




37 


30.7 


20.7 


97 


80.4 


54.2 


167 


130, 


.2 


87.8 


217 


179.9 


121.3 


277 


229.6 


154.9 




38 


31.5 


21.2 


98 


81.2 


54.8 


158 


131. 


.0 


88.4 


218 


180.7 


121.9 


278 


230.5 


155.5 




39 


32.3 


21.8 


99 


82.1 


66.4 


159 


131, 


.S 


88.9 


219 


181.6 


122.5 


279 


231.3 


166.0 




40 
41 


83.2 


22.4 


100 


82.9 


55.9 


160 
161 


132. 


,6 


89.5 


220 
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182.4 


123.0 


280 
281 


232.1 


156.6 




34.0 


22.9 


101 


83.7 


66.5 


133, 


.5 


90.0 


183.2 


123.6 


233.0 


157.1 




42 


34.8 


23.5 


102 


84.6 


67.0 


162 


134. 


.3 


90.6 


222 


184.0 


124.1 


282 


233.8 


157.7 




43 


35.6 


24.0 


103 


85.4 


67.6 


163 


135. 


.1 


91.1 


223 


184.9 


124.7 


283 


234.6 


158.3 




44 


36.5 


24.6 


104 


86.2 


58.2 


164 


136. 


.0 


91.7 


224 


185.7 


126.3 


284 


236.4 


158.8 




46 


37.3 


25.2 


106 


87.0 


58.7 


165 


136. 


.8 


92.3 


225 


186.5 


125.8 


285 


236.3 


159.4 




46 


38.1 


25.7 


106 


87.9 


59.3 


166 


137. 


.6 


92.8 


226 


187.4 


126.4 


286 


237.1 


159.9 




47 


39.0 


26.3 


107 


88.7 


59.8 


167 


138. 


.4 


93.4 


227 


188.2 


126.9 


287 


237.9 


160.5 




48 


39.8 


26.8 


108 


89.6 


60.4 


168 


139 


.3 


93.9 


228 


189.0 


127.5 


288 


238.8 


161.0 




49 


40.6 


27.4 


109 


90.4 


61.0 


169 


140 


.1 


94.5 


229 


189.8 


128.1 


289 


239.6 


161.6 




50 
51 


41.5 


28.0 


110 


91.2 


61.5 


170 
171 


140 


.9 


95.1 


230 


190.7 


128.6 


290 


240.4 


162.2 




42.3 


28.5 


111 


92.0 


62.1 


141 


.8 


95.6 


231 


191.5 


129.2 


291 


241.2 


162.7 




52 


43.1 


29.1 


112 


92.9 


62.6 


172 


142 


.6 


96.2 


232 


192.3 


129.7 


292 


242.1 


163.3 




63 


43.9 


29.6 


113 


93.7 


63.2 


173 


143 


.4 


96.7 


233 


193.2 


130.3 


293 


242.9 


163.8 




54 


44.8 


30.2 


114 


94.6 


63.7 


174 


144 


.3 


97.3 


234 


194.0 


130.9 


294 


243.7 


164.4^ 




55 


45.6 


30.8 


115 


95.3 


64.3 


176 


145 


.1 


97.9 


235 


194.8 


131.4 


295 


244.6 


165.0 




56 


46.4 


31.3 


116 


96.2 


64.9 


176 


145 


.9 


98.4 


236 


195.7 


132.0 


296 


245.4 


165.5 




67 


47.3 


31.9 


117 


97.0 


65.4 


177 


146 


.7 


99.0 


237 


196.5 


132.5 


297 


246.2 


166.1 




58 


48.1 


32.4 


118 


97.8 


66.0 


178 


147 


.6 


99.5 


238 


197.3 


133.1 


298 


247.1 


166.6 




59 


48.9 


33.0 


119 


98.7 


66.5 


179 


148. 


.4 


100.1 


239 


198.1 


133.6 


299 


247.9 


167.2 




60 


49.7 


33.6 


120 


99.5 


67.1 


180 


149 


.2 


100.7 


240 


199.0 


134.2 
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61 
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Dep. 


Dist. 


Lat 
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1 


00.8 


00.6 


50.0 


35.0 


121 


99.1 


69.4 


181 


148.3 


103.8 


241 


197.4 


138.2 




2 


01.6 


01.1 


62 


50.8 


35.6 


122 


99.9 


70.0 


182 


149.1 


104.4 


242 


198.2 


138.8 




3 


02.5 


01.7 


63 


51.6 


36.1 


123 


100.8 


70.5 


188 


149.9 


105.0 


243 


199.1 


139.4 




4 


03.3 


02.3 


64 


52.4 


36.7 


124 


101.6 


71.1 


184 


150.7 


105.5 


244 


199.9 


140. ( 




5 


04.1 


02.9 


65 


53.2 


37.3 


125 


102.4 


71.7 


186 


151.6 


106.1 


245 


200.7 


140. £ 




6 


04.9 


03.4 


66 


54.1 


37.9 


126 


103.2 


72.3 


186 


152.4 


106.7 


246 


201.5 


141.1 




7 


05.7 


04.0 


67 


54.9 


38.4 


127 


104.0 


72.8 


187 


153.2 


107.3 


247 


202.3 


141.7 




* 8 


06.6 


04.6 


68 


55.7 


39.0 


128 


104.9 


73.4 


188 


154.0 


107.8 


246 


203.1 


142. S 




9 


07.4 


05.2 


69 


56.5 


89.6 


129 


105.7 


74.0 


189 


164.8 


108.4 


249 


204.0 


142. ^ 




10 
11 


08.2 


05.7 


70 


57.3 


40.2 


130 


106.5 


74.6 


190 


155.6 


109.0 


250 
251 


204.8 


143.4 




09.0 


06.3 


71 


58.2 


40.7 


131 


107.3 


75.1 


191 


156.5 


109.6 


205.6 


144.0 




12 


09.8 


06.9 


72 


59.0 


41.3 


132 


108.1 


75.7 


192 


157.3 


110.1 


252 


206.4 


144.5 




13 


10.6 


07.5 


73 


59.8 


41.9 


133 


108.9 


76.3 


193 


158.1 


110.7 


253 


207.2 


145.1 




14 


11.5 


08.0 


74 


60.6 


42.4 


134 


109.8 


76.9 


194 


158.9 


111.3 


254 


208.1 


146.7 




15 


12.3 


08.6 


75 


61.4 


43.0 


135 


110.6 


77.4 


195 


169.7 


111. 8 


255 


208.9 


146.3 




16 


13.1 


09.2 


76 


62.3 


43.6 


136 


111.4 


78.0 


196 


160.6 


112.4 


256 


209.7 


146. a 




17 


13.9 


09.8 


77 


63.1 


44.2 


137 


112.2 


78.6 


197 


161.4 


113.0 


257 


210.5 


147. 4d 




18 


14.7 


10.3 


78 


63.9 


44.7 


138 


113.0 


79.2 


198 


162.2 


113.6 


268 


211.3 


148.0 




19 


15.6 


10.9 


79 


64.7 


45.3 


139 


113.9 


79.7 


199 


163.0 


114.1 


259 


212.2 


148. t 




20 
21 


16.4 


11.5 


80 
81 


65.5 


45.9 


140 


114.7 


80.3 


200 
201 


163.8 


114.7 


260 
261 


913.0 


149.1 




17.2 


12.0 


66.4 


46.5 


141 


115.5 


80.9 


164.6 


115.3 


213.8 


149.7 




22 


18.0 


12.6 


82 


67.2 


47.0 


142 


116.3 


81.4 


202 


165.5 


115.9 


262 


214.6 


150.3 




23 


18.8 


13.2 


83 


68.0 


47.6 


143 


117.1 


82.0 


203 


166.3 


116.4 


263 


216.4 


150. fl 




24 


19.7 


13.8 


84 


68.8 


48.2 


144 


118.0 


82.6 


204 


167.1 


117.0 


264 


216.3 


161.4 




25 


20.5 


14.3 


85 


69.6 


48.8 


145 


118.8 


88.2 


206 


167.9 


117.6 


266 


217.1 


162.01, 




26 


21.8 


14.9 


86 


70.4 


49.3 


146 


119.6 


83.7 


206 


168.7 


118.2 


266 


217.9 


152.e 




27 


22.1 


15.5 


87 


71.3 


49.9 


147 


120.4 


84.3 


207 


169.6 


118.7 


267 


218.7 


158.1 




28 


22.9 


16.1 


88 


72.1 


50.5 


148 


121.2 


84.9 


208 


170.4 


119.3 


268 


219.5 


163.7 




29 


23.8 


16.6 


89 


72.9 


51.0 


149 


122.1 


85.5 


209 


171.2 


119.9 


269 


220.4 


164. S 




30 
31 


24.6 


17.2 


90 
91 


78.7 
74.5 


51.6 


150 
151 


122.9 


86.0 


210 
211 


172.0 


120.5 
121.0 


270 


221.2 


164.g 




25.4 


17.8 


52.2 


123.7 


86.6 


172.8 


271 


222.0 


165.4 




32 


26.2 


18.4 


92 


75.4 


52.8 


152 


124.5 


87.2 


212 


173.7 


121.6 


272 


222.8 


156.0 
166. q 




S3 


27.0 


18.9 


93 


76.2 


53.3 


153 


125.3 


87.8 


213 


174.5 


122.2 


273 


223.6 




34 


27.9 


19.5 


94 


77.0 


53.9 


154 


126.1 


88.3 


214 


175.3 


122.7 


274 


224.4 


167.9 




35 


28.7 


20.1 


95 


77.8 


54.5 


155 


127.0 


B8.9 


215 


176.1 


123.3 


275 


226.3 


167.7] 




36 


29.5 


20.6 


96 


78.6 


55.1 


156 


127.8 


89.5 


216 


176.9 


123.9 


276 


226.1 


168.3 




37 


30.3 


21.2 


97 


79.5 


55.6 


167 


128.6 


90.1 


217 


177.8 


124.5 


277 


226.9 


168. { 




38 


31.1 


21.8 


98 


80.3 


56.2 


158 


129.4 


90.6 


218 


178.6 


125.0 


278 


227.7 


169.5 




39 


31.9 


22.4 


99 


81.1 


56.8 


159 


130.2 


91.2 


219 


179.4 


125.6 


279 


228.5 


160. ( 




40 


32.8 


22.9 


100 


81.9 


57.4 


160 


131.1 


91.8 


220 
221 


180.2 


126.2 


280 


229.4 


160 .( 




41 


33.6 


23.5 


101 


82.7 


57.9 


161 


131.9 


92.3 


181.0 


126.8 


281 


230.2 


161 .» 




42 


34.4 


24.1 


102 


83.6 


58.5 


162 


132.7 


92.9 


222 


181 .9 


127.3 


282 


231.0 


161. n 




43 


35.2 


24.7 


103 


84.4 


69.1 


163 


133.5 


93.5 


223 


182.7 


127.9 


283 


231.8 


162.9^ 




44 


36.0 


25.2 


104 


85.2 


59.7 


164 


134.3 


94.1 


224 


183.5 


128.5 


284 


232.6 


162. g 




45 


36.9 


25.8 


105 


86.0 


60.2 


165 


135.2 


94.6 


225 


184.3 


129.1 


286 


233.5 


163.fi 




46 


37.7 


26.4 


106 


86.8 


60.8 


166 


136.0 


95.2 


226 


185.1 


129.6 


286 


234.3 


164. ( 




47 


38.5 


27.0 


107 


87.6 


61.4 


167 


136.8 


95.8 


227 


185.9 


130.2 


287 


235.1 


164.( 




48 


39.3 


27.5 


108 


88.5 


61.9 


168 


137.6 


96.4 


228 


186.8 


130.8 


288 


235.9 


166. S 




49 


40.1 


28.1 


109 


89.3 


62.5 


169 


138.4 


96.9 


229 


187.6 


131.3 


289 


236.7 


166. a 




50 


41.0 


28.7 


110 
111 


90.1 


63.1 


170 


139.3 


97.5 


230 


188.4 


131.9 


290 


237.6 


166.3 




51 


41.8 


29.3 


90.9 


63.7 


171 


140.1 


98.1 


231 


189.2 


132.5 


291 


238.4 


166.9 




52 


42.6 


29.8 


112 


91.7 


64.2 


172 


140*9 


98.7 


232 


190.0 


133.1 


292 


239.2 


167.5 




63 


43.4 


30.4 


113 


92.6 


64.8 


173 


141.7 


99.2 


233 


190.9 


133.6 


293 


240.0 


168 .€ 




54 


44.2 


31.0 


114 


93.4 


65.4 


174 


142.5 


99.8 


234 


191.7 


134.2 


294 


240.8 


168.6 




55 


45.1 


31.5 


115 


94.2 


66.0 


175 


143.4 


100.4 


235 


192.5 


134.8 


295 


241.6 


169.2 




56 


45.0 


32.1 


116 


95.0 


66.5 


176 


144.2 


100.9 


236 


193.3 


136.4 


296 


242.5 


169.8 




57 


46.7 


32.7 


117 


95.8 


67.1 


177 


145.0 


101.5 


237 


194.1 


135.9 


297 


243.3 


170.4 




58 


47.5 


33.3 


118 


96.7 


67.7 


178 


145.8 


102.1 


238 


195.0 


136.5 


298 


244.1 


170.9 


1 59 


48.3 


33.8 


119 


97.5 


68.3 


179 


146.6 


102.7 


239 


195.8 


137.1 


299 


244.9 


171.5 




60 


49.1 


34.4 


120 


98.3 


68.8 


180 


147.4 


103.2 


240 
Dist 


196.6 


137.7 


300 


245.7 


172.1 


Dist 


Dep. 


Lat. 


DUt. 


Dep. 


Lat 


Dist Dep. 


Lat 


Dep. 


Lat 


Dist 


Dep. 


Lat 
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For 55 Degrees. 
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TABLE IL 




1 




Difference of Latitude and Departi 


ore for 36 Degrees. 1 




Dist 


Lat 


Dep. 


Dist. 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Ut 


Dep. 




1 


00.8 


00.6 


61 


49.4 


86.9 


121 


97.9 


71.1 


181 


146.4 


106.4 


241 


196.0 


141.7 




2 


01.6 


01.2 


62 


50.2 


36.4 


122 


98.7 


71.7 


182 


147.2 


107.0 


242 


195.8 


142.2 




3 


02.4 


01.8 


63 


61.0 


37.0 


123 


99.6 


72.3 


188 


148.1 


107.6 


243 


196.6 


142.8 




4 


03.2 


02.4 


64 


61.8 


37.6 


124 


100.3 


72.9 


184 


148.9 


108.2 


244 


197.4 


143.4 




5 


04.0 


02.9 


66 


62.6 


88.2 


126 


101.1 


73.6 


185 


149.7 


108.7 


246 


198.2 


144.0 




6 


04.9 


03.6 


66 


63.4 


88.8 


126 


101.9 


74.1 


186 


160.6 


109.3 


246 


199.0 


144.6 




7 


06.7 


04.1 


67 


64.2 


89.4 


127 


102.7 


74.6 


187 


151.3 


109.9 


247 


199.8 


146.2 




8 


06.6 


04.7 


68 


66.0 


40.0 


128 


103.6 


76.2 


188 


162.1 


110.6 


248 


200.6 


145.8 




9 


07.8 


05.3 


69 


66.8 


40.6 


129 


104.4 


76.8 


189 


162.9 


111.1 


249 


201.4 


146.4 




10 


08.1 


05.9 


70 
71 


66.6 


41.1 


180 


106.2 


76.4 


190 


163.7 


111.7 


250 
261 


202.3 
203.1 


146.9 




11 


08.9 


06.6 


67.4 


41.7 


131 


106.0 


77.0 


191 


164.6 


112.3 


147.5 




12 


09.7 


07.1 


72 


68.2 


42.3 


132 


106.8 


77.6 


192 


166.3 


112.9 


252 


203.9 


148.1 




13 


10.6 


07.6 


T3 


69.1 


42.9 


133 


107.6 


78.2 


193 


166.1 


113.4 


258 


204.7 


I4a.7 




14 


11.8 


08.2 


74 


69.9 


43.6 


134 


108.4 


78.8 


194 


166.9 


114.0 


254 


206.5 


149 8 




16 


n.i 


08.8 


76 


60.7 


44.1 


186 


109.2 


79.4 


105 


167.8 


114.6 


266 


206.3 


149.9 




16 


12.9 


09.4 


76 


61.6 


44.7 


136 


110.0 


79.9 


196 


168.6 


115.2 


266 


207.1 


160.6 




17 


13.8 


10.0 


77 


62.3 


46.3 


137 


110.8 


80.6 


197 


169.4 


116.8 


267 


207.9 


161.1 




18 


14.6 


10.6 


78 


63.1 


46.8 


188 


111.6 


81.1 


198 


160.2 


116.4 


268 


208.7 


151.6 




19 


15.4 


11.2 


79 


63.9 


46.4 


139 


112.5 


81.7 


199 


161.0 


117.0 


259 


209.6 


162.2 




20 


16.2 


11.8 


80 


64.7 


47.0 


140 
141 


113.3 


82.3 


200 


161.8 


117.6 


260 
261 


210.3 


162.8 




21 


17.0 


12.3 


81 


66.6 


47.6 


114.1 


82.9 


201 


162.6 


118.1 


211.2 


163.4 




22 


17.8 


12.9 


82 


66.3 


48.2 


142 


114.9 


83.6 


202 


163.4 


118.7 


262 


212.0 


164.0 




23 


18.6 


13.6 


83 


67.1 


48.8 


143 


115.7 


84.1 


208 


164.2 


119.8 


263 


212.8 


164.6 




24 


19.4 


14.1 


84 


68.0 


49.4 


144 


116.5 


84.6 


204 


165.0 


119.9 


264 


218.6 


166.2 




26 


20.2 


14.7 


86 


68.8 


60.0 


146117.3 


86.2 


206 


166.8 


120.6 


266 


214.4 


166.8 




26 


21.0 


16.3 


86 


69.6 


60.6 


146 


118.1 


86.8 


206 


166.7 


121.1 


266 


215.2 


156.4 




27 


21.8 


15.9 


87 


70.4 


61.1 


147 


118.9 


86.4 


207 


167.6 


121.7 


267 


216.0 


166.9 




28 


22.7 


16.5 


88 


71.2 


61.7 


148 


119.7 


87.0 


208 


168.8 


122.3 


268 


216.8 


167.6 




29 


23.6 


17.0 


89 


72.0 


62.8 


149 


120.6 


87.6 


200 


169.1 


122.8 


260 


217.6 


168.1 




30 


24.3 


17.6 


90 


72.8 


62.9 


150 
151 


121.4 


88.2 


210 


169.9 


128.4 


270 


218.4 


158.7 




31 


26.1 


18.2 


91 


73.6 


63.6 


122.2 


88.8 


211 


170.7 


124.0 


271 


219.2 


169.3 




32 


25.9 


18.8 


92 


74.4 


64.1 


162 


123.0 


89.3 


212 


171.6 


124.6 


272 


220.1 


169.9 




33 


26.7 


19.4 


93 


76.2 


54.7 


163 


123.8 


89.9 


218 


172.8 


126.2 


273 


220.9 


160.6 




34 


27.6 


20.0 


94 


76.0 


66.3 


164 


124.6 


90.6 


214 


173.1 


126.8 


274 


221.7 


161.1 




36 


28.3 


20.6 


96 


76.9 


66.8 


165 


125.4 


91.1 


216 


173.9 


126.4 


275 


222.6 


161.6 




36 


29.1 


21.2 


96 


77.7 


66.4 


166 


126.2 


91.7 


216 


174.7 


127.0 


276 


228.3 


162.2 




37 


29.9 


21.7 


97 


78.6 


67.0 


167 


127.0 


92.8 


217 


176.6 


127.6 


277 


224.1 


162.8 




38 


30.7 


22.3 


98 


79.3 


57.6 


158 


127.8 


92.9 


218 


176.4 


128.1 


278 


224.9 


163.4 




89 


31.6 


22.9 


99 


80.1 


68.2 


159 


128.6 


93.6 


219 


177.2 


128.7 


279 


226.7 


164.0 




40 


32.4 


23.6 


100 


80.9 


68.8 


160 
161 


129.4 


94.0 


220 
221 


178.0 


129.3 


280 


226.6 


164.6 




41 


33.2 


24.1 


101 


81.7 


69.4 


130.3 


94.6 


178.8 


129.9 


281 


227.3 


166.2 




42 


34.0 


24.7 


102 


82.6 


60.0 


162 


131.1 


95.2 


222 


179.6 


130.6 


282 


228.1 


166.8 




43 


34.8 


26.3 


103 


83.8 


60.6 


163 


131.9 


95.8 


228 


180.4 


131.1 


288 


229.0 


166.3 




44 


36.6 


26.9 


104 


84.1 


61.1 


164 


132.7 


96.4 


224 


181.2 


131.7 


284 


229.8 


166.9 




46 


36.4 


26.6 


105 


84.9 


61.7 


166 


133.6 


97.0 


226 


182.0 


132.3 


285 


230.6 


167.6 




46 


37.2 


27.0 


106 


86.8 


62.3 


166 


134.3 


97.6 


226 


182.8 


132.8 


286 


231.4 


168.1 




. 47 


38.0 


27.6 


107 


86.6 


62.9 


167 


136.1 


96.2 


227 


183.6 


133.4 


287 


282.2 


168.7 




48 


38.8 


28.2 


108 


87.4 


68.6 


168 


136.9 


98.7 


228 


184.5 


134.0 


288 


233.0 


169.3 




49 


39.6 


28.8 


109 


88.2 


64.1 


169 


136.7 


99.3 


229 


186.3 


134.6 


289 


283.8 


169.9 




60 


40.6 


29.4 


110 
111 


89.0 


64.7 


170 
171 


137.6 


99.9 


230 


186.1 


135.2 


290 
291 


284.6 


170.6 




61 


41.3 


30.0 


89.8 


66.2 


138.3 


100.6 


231 


186.9 


136.8 


236.4 


171.0 




62 


42.1 


30.6 


112 


90.6 


65.8 


172 


189.2 


101.1 


232 


187.7 


186.4 


292 


236.2 


171.6 




63 


42.9 


31.2 


113 


91.4 


66.4 


178 


140.0 


101.7 


233 


188.6 


187.0 


293 


237.0 


172.2 




54 


43.7 


31.7 


114 


92.2 


67.0 


174 


140.8 


102.3 


234 


189.3 


137.6 


294 


237.9 


172.8 




66 


44.6 


32.3 


116 


98.0 


67.6 


176 


141.6 


102.9 


236 


190.1 


188.1 


295 


238.7 


178.4 


« 


66 


46.3 


32.9 


116 


93.8 


68.2 


176 


142.4 


103.6 


286 


190.9 


188.7 


296 


289.6 


174.0 


^ 


67 


46.1 


33.6 


117 


94.7 


68.8 


177 


143.2 


104.0 


287 


191.7 


139.3 


297 


240.3 


174.6 




68 


46.9 


34a 


118 


96.5 


69.4 


178 


144.0 


104.6 


288 


192.6 


139.9 


296 


241.1 


176.2 




69 


47.7 


34.7 


119 


96.3 


69.9 


179 


144.8 


106.2 


239 


193.4 


140.5 


299 


241.9 


176.7 




60 
Dist 


48.6 


36.3 


120 


97.1 


70.6 


180 


146.6 


106.8 


240 


194.2 


141.1 


300 
Dist 


242.7 


176.3 




Dep. 


Ltt 


Dist 


Dep. 


Lat 


DUt 


Dep. 


Lat 


DUt 


Dep. 


Lat 


Dep. 


Lat 




For 5 


4 Degrees. 1 









TABLE U. 63 ] 






Difference of Latitude and Departure for 37 Degrees. 1 


out 


Lat 


Dep. 


DUt 


Lat 


Dep. 


Dist 


Lat' Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.8 


00.6 


61 


48.7 


36.7 


121 


96.6 


72.8 


181 


144.6 


108.9 


241 


192.5 


145.0 


2 


01.6 


01.2 


62 


49.5 


87.3 


122 


97.4 


78.4 


182 


145.4 


109.5 


242 


198.8 


146. d 


S 


02.4 


01.8 


68 


50.8 


87.9 


128 


98.2 


74.0 


188 


146.2 


110.1 


248 


194.1 


146.2^ 


4 


08.2 


02.4 


64 


51.1 


88.5 


124 


99.0 


74.6 


184 


146.9 


110.7 


244 


194.9 


146.8 


6 


04.0 


03.0 


65 


51.9 


39.1 


125 


99.8 


75.2 


185 


147.7 


111.8 


245 


195.7 


147.4 


6 


04.8 


03.6 


66 


52.7 


89.7 


126 


100.6 


75.8 


186 


148.5 


111.9 


246 


196.5 


148.0 


7 


05.6 


04.2 


67 


58.6 


40.3 


127 


101.4 


76.4 


187 


149.8 


112.5 


247 


197.8 


148.6 


8 


06.4 


04.8 


68 


54.3 


40.9 


128 


102.2 


77 


188 


150.1 


118.1 


248 


198.1 


149.8 


9 


07.2 


05.4 


69 


55.1 


41.5 


129 


103.0 


77.6 


189 


150.9 


118.7 


249 


198.9 


149.9 


10 


08.0 


06.0 


70 


55.9 


42.1 


180 


108.8 


78.2 


190 


151.7 


114.8 


250 


199.7 


160.6 


11 


08.8 


06.6 


71 


56.7 


42.7 


131 


104.6 


78.8 


191 


152.5 


114.9 


251 


200.5 


151.1 


12 


09.6 


07.2 


72 


57.5 


48.8 


182 


105.4 


79.4 


192 


158.8 


115.5 


262 


201.3 


151.7 


13 


10.4 


07.8 


78 


58.3 


43.9 


133 


106.2 


80.0 


198 


154.1 


116.2 


258 


202.1 


162.3 


14 


11.2 


08.4 


74 


59.1 


44.5 


184 


107.0 


80.6 


194 


154.9 


116.8 


254 


202.9 


152.9 


15 


12.0 


09.0 


75 


59.9 


45.1 


185 


107.8 


81.2 


195 


155.7 


117.4 


265 


208.7 


158.5 


16 


12.8 


09.6 


76 


60.7 


45.7 


186 


108.6 


81.8 


196 


156.5 


118.0 


256 


204.& 


154.1 


17 


18.6 


10.2 


77 


61.5 


46.8 


187 


109.4 


82.4 


197 


157.8 


118.6 


257 


206.2 


154.7 


18 


14.4 


10.8 


78 


62.8 


46.9 


188 


110.2 


88.1 


198 


158.1 


119.2 


258 


206.0 


155.8 


19 


15.2 


11.4 


79 


68.1 


47.5 


189 


111.0 


88.7 


199 


158.9 


119.8 


259 


206.8 


155.0 


20 
21 


16.0 


12.0 


80 
81 


68.9 


48.1 


140 


111.8 


84.8 


200 


169.7 


120.4 


260 


207.6 


166.6 


16.8 


12.6 


64.7 


48.7 


141 


112.6 


84.9 


201 


160.5 


121.0 


261 


208.4 


167.1 


22 


17.6 


18.2 


82 


65.5 


49.3 


142 


113.4 


85.5 


202 


161.3 


121.6 


262 


209.2 


167.7 


23 


18.4 


13.8 


83 


66.8 


50.0 


148 


114.2 


86.1 


208 


162.1 


122.2 


268 


210.0 


158.8 


24 


19.2 


14.4 


84 


67.1 


50.6 


144 


115.0 


86.7 


204 


162.9 


122.8 


264 


210.8 


158.9 


25 


20.0 


15.0 


85 


67.9 


51.2 


145 


115.8 


87.3 


205 


163.7 


128.4 


265 


211.6 


159.5 


26 


20.8 


15.6 


86 


68.7 


51.8 


146 


116.6 


87.9 


206 


164.5 


124.0 


266 


212.4 


160.1 


27 


21.6 


16.2 


87 


69.5 


52.4 


147 


117.4 


88.5 


207 


166.3 


124.6 


267 


218.2 


160.7 


28 


22.4 


16.9 


88 


70.3 


58.0 


148 


118.2 


89.1 


208 


166.1 


125.2 


268 


214.0 


161.8 


29 


28.2 


17.5 


89 


71.1 


53.6 


149 


119.0 


89.7 


209 


166.9 


125.8 


269 


214.8 


161.9 


20 
81 


24.0 


18.1 


90 
91 


71.9 


54.2 


150 


119.8 


90.8 


210 


167.7 


126.4 


270 


216.6 


162.5 


24.8 


18.7 


72.7 


64.8 


151 


120.6 


90.9 


211 


168.5 


127.0 


271 


216.4 


168.1 


82 


25.6 


19.3 


92 


78.5 


55.4 


152 


121.4 


91.5 


212 


169.8 


127.6 


272 


217.2 


168.7 


88 


26.4 


19.9 


93 


74.8 


56.0 


153 


122.2 


92.1 


218 


170.1 


128.2 


278 


218.0 


164.8 


84 


27.2 


20.5 


94 


75.1 


56.6 


154 


128.0 


92.7 


214 


170.9 


128.8 


274 


218.8 


164.fl 


85 


28.0 


21.1 


95 


75.9 


57.2 


155 


123.8 


98.3 


215 


171.7 


129.4 


275 


219.6 


165.5 


86 


28.8 


21.7 


96 


76.7 


57.8 


156 


124.6 


93.9 


216 


172.5 


130.0 


276 


220.4 


166.1 


87 


29.5 


22.8 


97 


77.5 


58.4 


157 


125.4 


94.5 


217 


178.8 


130.6 


277 


221.2 


166.7 


88 


80.8 


22.9 


98 


78.8 


59.0 


158 


126.2 


95.1 


218 


174.1 


181.2 


278 


222.0 


167.8 


39 


81.1 


28.5 


99 


79.1 


59.6 


159 


127.0 


95.7 


219 


174.9 


131.8 


279 


222.8 


167.9 


40 


81.9 


24.1 


100 


79.9 


60.2 


160 
161 


127.8 


96.3 


220 


175.7 


182.4 


280 
281 


228.6 


168.5 


41 


82.7 


24.7 


101 


80.7 


60.8 


128.6 


96.9 


221 


176.5 


188.0 


224.4 


169.1 


42 


88.5 


25.8 


102 


81.5 


61.4 


162 


129.4 


97.5 


222 


177.8 


183.6 


282 


225.2 


169.7 


48 


84.8 


25.9 


103 


82.3 


62.0 


168 


180.2 


98.1 


223 


178.1 


184.2 


288 


226.0 


170 8 


44 


85.1 


26.5 


104 


83.1 


62.6 


164 


181.0 


98.7 


224 


178.9 


184.8 


284 


226.8 


170. d 


45 


85.9 


27.1 


105 


88.9 


63.2 


165 


181.8 


99.3 


225 


179.7 


185.4 


285 


227.6 


171.5 


46 


86.7 


27.7 


106 


84.7 


68.8 


166 


132.6 


99.9 


226 


180.5 


186.0 


286 


228.4 


172.1 


47 


87.5 


28.3 


107 


a5.5 


64.4 


167 


133.4 


100.5 


227 


181.8 


136.6 


287 


229.2 


172.7 


48 


88.3 


28.9 


108 


86.3 


65.0 


168 


184.2 


101.1 


228 


182.1 


137.2 


288 


280.0 


173.8 


49 


89.1 


29.5 


109 


87.1 


65.6 


169 


185.0 


101.7 


229 


182.9 


187.8 


280 


280.8 


178.7 


60 


89.9 


80.1 


110 
111 


87.8 


66.2 


170 
171 


185.8 


102.3 


230 


183.7 


188.4 


290 
291 


281.6 


174.5 


51 


40.7 


80.7 


88.6 


66.8 


186.6 


102.0 


281 


184.5 


139.0 


232.4 


175.1 


52 


41.5 


81.8 


112 


89.4 


67.4 


172 


137.4 


103.5 


232 


185.3 


139.6 


292 


288.2 


176.7 


58 


42.8 


81.9 


113 


90.2 


68.0 


178 


138.2 


104.1 


288 


186.1 


140.2 


208 


284.0 


176.8 


54 


48.1 


82.5 


114 


91.0 


68.6 


174 


189.0 


104.7 


284 


186.9 


140.8 


294 


234.8 


176. d 


55 


48.9 


88.1 


115 


91.8 


69.2 


175 


189.8 


105.3 


285 


187.7 


141.4 


296 


285.6 


177.6 


56 


44.7 


83.7 


116 


92.6 


69.8 


176 


140.6 


106.0 


236 


188.6 


142.0 


296 


236.4 


178.1 


57 


45.5 


84.3 


117 


93.4 


70.4 


177 


141.4 


106.5 


287 


189.8 


142.6 


297 


287.2 


178.7 


58 


46.8 


84.9 


118 


94.2 


71.0 


178 


142.2 


107.1 


288 


190.1 


143.2 


298 


238.0 


179.3 


59 


47.1 


85.5 


119 


95.0 


71.6 


179 


143.0 


107.7 


239 


190.9 


148.3 


299 


288.8 


179.9 


60 


47.9 


36.1 


120 
Dist 


95.8 


72.2 


180 


143.8 


108.8 


240 


191.7 


144.4 


800 


239.6 


180.5 


Dist. 


Dep. 


Lat 


Dep. 


Lat. 


Dist 


Dep. 


*Lat 

• 


Dist 


Dep. 


Lat 


Dist 


Dep. Lat | 


For GS Degrees. 1 





J^ 






.TABLE II. 









Difference of Latitude and Departure for 98 Degrees. 1 




Dist 


lAt 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


D^ 


Dist 


Lat 


Dep. 1 




1 


00.8 


00.6 


61 


48.1 


37.6 


121 


95.3 


74.5 


181 


142.6 


111.4 


241 


189.9 


148.4 1 




2 


01.6 


01.2 


62 


48.9 


38.2 


122 


96.1 


76.1 


182 


143.4 


112.1 


242 


190.7 


149.0H 




3 


02.4 


01.8 


63 


49.6 


38.8 


123 


96.9 


76.7 


183 


144.2 


112.7 


243 


191.6 


149.6 




4 


03.2 


02.6 


64 


60.4 


39.4 


124 


97.7 


76.3 


184 


145.0 


113.3 


244 


192.3 


160.9 




6 


03.9 


03.1 


66 


61.2 


40.0 


126 


98.6 


77.0 


185 


145.8 


113.9 


245 


193.1 


160. S 




6 


04.7 


03.7 


66 


62.0 


40.6 


126 


99.3 


77.6 


186 


146.6 


114.5 


246 


193.9 


161.5 




7 


06.6 


04.3 


67 


62^8 


41.2 


127 


100.1 


78.2 


187 


147.4 


115.1 


247 


194.6 


162.1 




8 


06.3 


04.9 


68 


63.6 


41.9 


128 


100.9 


78.8 


188 


148.1 


115.7 


248 


196.4 


162.7 




9 


07.1 


06.5 


69 


64.4 


42.5 


129 


101.7 


79.4 


189 


148.9 


116.4 


249 


196.2 


163.3 




10 


07.9 


06.2 


70 


66.2 


43.1 


130 
131 


102.4 


80.0 


190 


149.7 


117.0 


260 


197.0 


163. gU 




.11 


08.7 


06.8 


71 


65.9 


43.7 


103.2 


80.7 


191 


150.5 


117.6 


251 


197.8 


154. 5! 




.12 


09.6 


07.4 


72 


66.7 


44.3 


132 


104.0 


81.3 


192 


151.3 


118.2 


262 


198.6 


156. l|| 




13 


10.2 


08.0 


78 


57.6 


44.9 


133 


104.8 


81.9 


193 


152.1 


118.8 


263 


199.4 


166 .d 




14 


11.0 


08.6 


74 


58.3 


45.6 


134 


105.6 


82.5 


194 


152.9 


119.4 


254 


200.2 


166.41 




16 


11 «8 


4)9.2 


75 


69.1 


46.2 


185 


106.4 


83.1 


196 


153.7 


120.1 


256 


200.9 


167. 0| 




16 


12.6 


09.9 


76 


69.9 


46.8 


136 


107.2 


83.7 


196 


164.6 


120.7 


256 


201.7 


157.a| 




17 


13.4 


10.5 


T7 


60.7 


47.4 


137 


108.0 


84.3 


197 


155.2 


121.3 


257 


202.6 


168.21 




18 


14.2 


11.1 


78 


61.6 


48.0 


138 


108.7 


85.0 


198 


156.0 


121.9 


258 


203.3 


168. a 




19 


16.0 


11.7 


79 


62.3 


48.6 


139 


109.6 


86.6 


199 


156.8 


122.6 


259 


204.1 


169.6| 




20 
21 


15.8 


12.3 


80 
81 


63.0 


49.3 


140 


110.3 


86.2 


200 


157.6 


123.1 


260 


204.9 


160. ll 




16.5 


12.9 


63.8 


49.9 


141 


111.1 


86.8 


201 


168.4 


123.7 


261 


205.7 


160. 7I 




22 


17.3 


13.6 


82 


64.6 


60.5 


142 


111.9 


87.4 


202 


169.2 


124.4 


262 


206.6 


161.31 
161.91 




23 


18.1 


14.2 


83 


65.4 


61.1 


143 


112.7 


88.0 


203 


160.0 


126.0 


263 


207.2 




24 


18.9 


14.8 


84 


66.2 


61.7 


144 


113.5 


88.7 


204 


160.8 


125.6 


264 


208.0 


162.4 




«6 19.7 


15.4 


86 


67.0 


62*3 


145 


114.8 


89.3 


205 


161.6 


126.2 


265 


208.8 


163.4 




26 


20.6 


16.0 


86 


67.8 


52.9 


146 


115.0 


89.9 


206 


162.3 


126.8 


266 


209.6 


163. a 




27 


21.3 


16.6 


87 


68.6 


63.6 


147 


115.8 


90.5 


207 


163.1 


127.4 


267 


210.4 


164.9 




88 


22.1 


17.2 


88 


69.3 


64.2 


148 


116.6 


91.1 


208 


163.9 


128.1 


268 


211.2 


165. ll 




99 


22.9 


17.9 


89 


70,1 


64.8 


149 


117.4 


91.7 


209 


164.7 


128.7 


269 


212.0 


165.4 




30 


23.6 


18.5 


90 


70.9 


66.4 


160 


118.2 


92.3 


210 


165.5 


129.3 


270 


212.8 


166.S 




31 


24.4 


19.1 


91 


71.7 


66.0 


161 


119.0 


93.0 


211 


166.3 


129.9 


271 


213.6 


166.H 




32 


26.2 


19.7 


92 


72.6 


66.6 


162 


119.8 


93.6 


212 


167.1 


130.5 


272 


214.3 


167.4 




33 


26.0 


20.3 


93 


73.3 


67.3 


163 


120.6 


94.2 


213 


167.8 


131.1 


273 


216.1 


168. 4 




34 


26.8 


20.9 


94 


74.1 


67.9 


164 


121.4 


94.8 


214 


168.6 


131.8 


274 


215.9 


I68.4 




.36 


27.6 


21.6 


96 


74.9 


68.6 


165 


122.1 


96.4 


215 


169.4 


132.4 


276 


216.7 


I69.4 




36 


28.4 


22.2 


96 


75.6 


69.1 


166 


122.9 


96.0 


216 


170.2 


133.0 


276 


217.6 


169. 4 




37 


20.2 


22.8 


97 


76.4 


69.7 


157 


123.7 


96.7 


217 


171.0 


133.6 


277 


218.3 


170.4 




38 


29.9 


23.4 


98 


77.2 


60.3 


158 


124.6 


97.3 


218 


171.8134.2 


278 


219.1 


171.4 




39 


30.7 


24.0 


99 


78.0 


61.0 


169 


125.3 


97.9 


219 


172.6134.8 


279 


219.9 


171.4 




40 
41 


31.6 
32.3 


24.6 


100 


78.8 


61.6 


160 
161 


126.1 


98.6 


220 


173.4 


135.4 


280 


220.6 


172.4| 




25.2 


101 


79.6 


62.2 


126.9 


99.1 


221 


174.2 


136.1 


281 


221.4 


173. ol 




42 


33.1 


26.9 


102 


80.4 


62.8 


162 


127.7 


99.7 


222 


174.9 


136.7 


282 


222.2 


173.4 




43 


33.9 


26.6 


103 


81.2 


63.4 


163 


128.4 


100.4 


223 


175.7 


137.3 


283 


223.0 


174.4 




44 


34,7 


27.1 


104 


82.0 


64.0 


164 


129.2 


101.0 


224 


176.5 


137.9 


284 


223.8 


174.4 




46 


35.6 


27.7 


106 


82.7 


64.6 


165 


130.0 


101.6 


225 


177.3138.6 


285 


224.6 


176.61 




46 


36.2 


28.3 


106 


83.5 


65.3 


166 


130.8 


102.2 


226 


178.1139.1 


286 


226.4 


176.1 1 




47 


37.0 


28.9 


107 


84.3 


65.9 


167 


131.6 


102.8 


227 


178.9139.8 


287 


226.2 


176.71 




48 


37.8 


29.6 


108 


86.1 


66.6 


168 


132.4 


103.4 


228 


179.7 


140.4 


288 


226.9 


177.8 




49 


38.6 


30.2 


109 


86.9 


67.1 


169 


133.2 


104.0 


229 


180.5141.0 


289 


227.7 


177.fl 




60 


30.4 


30.8 


110 


86.7 


67.7 


170 


134.0 


104.7 


230 


181.2141.6 


290 


228.5 


178.6 




61 


40.2 


31.4 


111 


87.6 


68.3 


171 


134.7 


106.3 


231 


182.0142.2 


291 


229.3 


179.2 




62 


41.0 


32.0 


112 


88.3 


69.0 


172 


135.6 


106.9 


232 


182.8142.8 


292 


230.1 


179.8 




63 


41.8 


32.6 


113 


89.0 


69.6 


ITS 


136.3 


106.5 


233 


183.6143.4 


293 


1280.9 


180.4 




64 


42.6 


33.2 


114 


89.8 


70.2 


174 


137.1 


107.1 


234 


184.4144.1 


294 


231.7 


181.0 




66 


43.3 


33.9 


116 


90.6 


70.8 


176 


137.9 


107.7 


235 


186.2|l44.7 


295 


232.6 


181.6 




66 


44.1 


34.6 


116 


91.4 


71.4 


176 


138-7 


108.4 


236 


186.0145.3 


296 


233.3 


182.2 




67 


44.9 


36.1 


117 


92.2 


72.0 


177 


139.6 


109.0 


237 


186.8145.9 


297 


234.0 


182.9 




68 


45.7 


35.7 


118 


93.0 


72.6 


178 


140.3 


109.6 


238 


187.6146.5 


298 


234.8 


183.6 




69 


46.5 


36.3 


119 


93.8 


73.3 


179 


141.1 


110.2 


239 


188.3147.1 


299 


235.6 


184.1 




60 


47.3 


36.9 


120 


94.6 


73.9 


180 


141.8 


110.8 


240 


189.1147.8 


300 


236.4 


184.7 




Diflt 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. Lat 


Dist 


Dep. 


Lat 




• 


• ' 


'• • 






For 5 

1 


2 Degrees. 1 





TABLE IL 




m| 


Diflerence of Latitade and Departure for 39 Degrees. 


Dist 
I 


Lat 


Dep. 


Dist 
61 


Lat 


Dq>. 


Dist 


Lat 


Dep. 


Dist. 


Lat 


Dep. 


Dist 


Lat 


Dep. 


00.8 


00.6 


47.4 


38.4 


121 


94.0 


76.1 


181 


140.7 


118.9 


241 


187.8 


161.7 


2 


01.6 


01.3 


62 


48.2 


39.0 


122 


94.8 


76.8 


182 


141.4 


114.5 


242 


188.1 


152.3 


3 


02.3 


01.9 


63 


49.0 


39.6 


123 


05.6 


77.4 


183 


142.2 


115.2 


248 


188.8 


152.9 


4 


03.1 


02.5 


64 


49.7 


40.3 


124 


96.4 


78.0 


184 


148.9 


115.8 


244 


189.6 


158.6 


6 


oa.9 


03.1 


65 


50.5 


40.0 


125 


97.1 


78.7 


185 


143.8 


116.4 


246 


190.4 


154.2 


6 


04.7 


03.8 


66 


51.3 


41.5 


126 


97.9 


79.3 


186 


144.5 


117.1 


246 


191.2 


164.8 


7 


05.4 


04.4 


67 


52.1 


42.2 


127 


96.7 


79.9 


187 


145.8 


117.7 


247 


192*0 


156.4 


8 


06.2 


05.0 


68 


52.8 


42.8 


128 


99.5 


80.6 


188 


146.1 


118.8 


248 


192.7 


166.1 


9 


07.0 


05.7 


69 


53.6 


43.4 


129 


100.3 


81.2 


189 


146.9 


118.9 


249 


198.5 


156.7 


10 


07.8 


06.3 


70 
71 


54.4 


44.1 


130 
131 


101.0 


81.8 


190 
191 


147.7 


119.6 


250 


194.3 


157.8 


11 


08.5 


06.9 


55.2 


44.7 


101.8 


82.4 


148.4 


120.2 


251 


195.1 


158.0 


12 


09.3 


07.6 


72 


56.0 


45.3 


132 


102.6 


83.1 


192 


149.2 


120.8 


252 


195.8 


168.6 


13 


19.1 


08.2 


73 


56.7 


45.9 


133 


103.4 


83.7 


193 


150.0 


121.5 


258 


196.6 


159.2 


14 


19.9 


08.8 


74 


57.5 


46.6 


134 


104.1 


84.3 


194 


150.8 


122.1 


254 


107.4 


159.8 


15 


li:I 


09.4 


75 


58.3 


47.2 


135 


104.9 


85.0 


195 


161.6 


122.7 


255 


198.2 


160.6 


16 


10.1 


76 


59.1 


47.8 


186 


105.7 


85.6 


196 


152.8 


123.3 


256 


198.9 


161.1 


17 


13.2 


10.7 


77 


59.8 


48.5 


137 


106.5 


86.2 


197 


158.1 


124.0 


257 


199.7 


161.7 


16 


14.0 


11.3 


78 


60.6 


49.1 


138 


107.2 


86.8 


198 


158.9 


124.6 


258 


200.6 


162.4 


19 


14.8 


12.0 


79 


61.4 


49.7 


139 


108.0 


87.6 


199 


154.7 


125.2 


259 


201.3 


168.0 


20 


15.5 


12.6 


80 
81 


62.2 


50.3 


140 
141 


108.8 


88.1 


200 
201 


155.4 


126.9 


260 


202.1 


163.6; 


21 


16.3 


13.2 


62.9 


51.0 


109.6 


88.7 


156.2 


126.5 


261 


202.8 


164.3 


22 


17.1 


13.8 


82 


63.7 


51.6 


142 


119.4 


89.4 


202 


157.0 


127.1 


262 


203.6 


164.9 


23 


17.9 


14.5 


83 


64.5 


52.2 


143 


111.1 


90.0 


203 


157.8 


127.8 


268 


204.4 


165.5 


' 24 


18.7 


15.1 


84 


65.3 


52.9 


144 


111.9 


90.6 


204 


158.5 


128.4 


264 


205.2 


16(^.1 


26 


19.4 


16.7 


85 


66.1 


53.5 


145 


112.7 


91.8 


205 


159.8 


129.0 


265 


205.9 


166.8 


• 26 


20.2 


16.4 


86 


66.8 


54.1 


146 


113.5 


91.9 


206 


160.1 


129.6 


266 


206.7 


167.4 


27 


21.0 


17.0 


87 


67.6 


54.8 


147 


114.2 


92.5 


207 


160.9 


130.3 


267 


207.5 


168.0 


28 


21.8 


17.6 


88 


68.4 


55.4 


148 


115.0 


93.1 


208 


161.6 


180.9 


268 


208.3 


168.7 


29 


22.5 


18.3 


89 


69.2 


56.0 


149 


115.8 


93.8 


209 


162.4 


131.5 


269 


209.1 


169.3 


30 
31 


23.3 


19.9 


90 


69.9 


56.6 


150 
151 


116.6 


94.4 


210 


163.2 


132.2 


270 


209.8 


169.9 


24.1 


19.5 


91 


70.7 


57.3 


117,3 


95.0 


211 


164.0 


132.8 


271 


210.6 


170.5 


32 


24.9 


20.1 


92 


71.5 


57.9 


152 


118.1 


96.7 


212 


164.8 


138.4 


272 


211.4 


171.2 


33 


25.6 


20.8 


93 


72.3 


58.5 


153 


118.9 


96.3 


213 


165.5 


134.0 


273 


212.2 


171.8 


34 


26.4 


21.4 


94 


73.1 


59.2 


154 


119.7 


96.9 


214 


166.3 


134.7 


274 


212.9 


172.4 


35 


27.2 


22.0 


95 


73.8 


59.8 


155 


120.5 


97.5 


215 


167.1 


136.3 


276 


213.7 


178.1 


36 


28.0 


22.7 


96 


74.6 


60.4 


156 


121.2 


96.2 


216 


167.9 


135.9 


276 


214.5 


173.7 


37 


28.8 


23.3 


97 


75.4 


61.0 


157 


122.0 


98.6 


217 


168.6 


136.6 


277 


215.3 


174.3 


38 


29.5 


23.9 


98 


76.2 


61.7 


158 


122.8 


99.4 


218 


169.4 


137.2 


278 


216.0 


175.0 


39 


30. 3 


24.5 


99 


76.9 


62.3 


159 


123.6 


100.1 


219 


170.2 


137.8 


279 


216.8 


175.6 


40 
41 


31.1 


25.2 


100 


77.7 


62.9 


160 
161 


124.3 


100.7 


220 
221 


171.0 


138.5 


280 


217.6 


176.2 


31.9 


25.8 


101 


78.5 


63.6 


125.1 


101.3 


171.7 


139.1 


281 


218.4 


176.8 


42 


32.6 


26.4 


102 


79.3 


64.2 


162 


125.9 


101.9 


222 


172.5 


139.7 


282 


219.2 


177.5 


43 


33.4 


27.1 


103 


80.0 


64.8 


163 


126.7 


102.6 


223 


173.3 


140.8 


283 


219.9 


178.1 


44 


34.2 


27.7 


104 


80.8 


65.4 


164 


127.5 


103.2 


224 


174.1 


141.0 


284 


220.7 


178.7 


45 


3^.0 


28.3 


105 


81.6 


66.1 


165 


128.2 


103.8 


225 


174.9 


141.6 


285 


221.5 


179.4 


46 


35.7 


28.9 


106 


82.4 


66.7 


166 


129.0 


104.5 


226 


175.6 


142.2 


286 


222.3 


180.0 


47 


36.5 


29.6 


107 


83.2 


67.3 


167 


129.6 


105.1 


227 


176.4 


142.9 


287 


228.0 


180.6 


48 


37.3 


30.2 


108 


83.9 


68.0 


168 


130.6 


105.7 


228 


177.2 


143.5 


288 


223.8 


161.2 


40 


38.1 


30.8 


109 


84.7 


68.6 


169 


131.3 


106.4 


229 


178.0 


144.1 


289 


224.6 


181.9 


50 


38.9 


31.5 


110 


85.5 


69.2 


170 


132.1 


107.0 


230 
231 


178.7 


144.7 


290 


225.4 


182.5 


51 


39.6 


32.1 


111 


86.3 


69.9 


171 


132.9 


107.6 


179.5 


145.4 


291 


226.1 


183.1 


52 


40.4 


32.7 


112 


87.0 


70.5 


172 


X33.7 


108.2 


232 


160.3 


146.0 


292 


226.9 


183.8 


53 


41.2 


33.4 


113 


87.8 


71.1 


173 


134.4 


108.9 


233 


181.1 


146.6 


293 


227.7 


184.4 


54 


42.0 


84.0 


114 


88.6 


71.7 


174 


135.2 


100.5 


234 


181.9 


147.3 


294 


228.5 


185.0 


55 


.42.7 


34.6 


115 


89.4 


72.4 


175 


136.0 


110.1 


235 


182.6 


147.9 


295 


229.3 


185.6 


56 


43.5 


35.2 


116 


90.1 


,73.0 


176 


136.8 


110.8 


236 


183.4 


148.5 


296 


230.0 


186.3 


57 


44.3 


35.9 


117 


90.9 


73.6 


177 


137.6 


111.4 


237 


184.2 


149.1 


297 


280.8 


186.9 


58 


45.1 


36.5 


118 


91.7 


74.3 


178 


138.3 


U2.0 


238 


185.0 


149.8 


298 


231.6 


187.5 


591 45. S 


37.1 


119 


92.5 


74.9 


179 


139.1 


112.6 


239 


185.7 


150.4 


299 


232.4 


188.2 


60 


46.6 


37.8 


120 


93.3 


75.5 


180 


139.9 


113.3 


240 
Dist 


186.5 


151.0 


800 
Dist 


233.1 


188.8 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dep. 


Lat 


/ 






For 6 


I Degrees. 
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TABLE IL 


1 






Diffierenee of Latitude and Departure for 40 Degrees* 1 


Pist 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
241 


Lat 


Dep. 


1 


00.8 


00.6 


61 


46.7 


39.2 


121 


92.7 


77.8 


181 


138.7 


116.3 


184.6 


164.9 


2 


01.5 


01.3 


62 


47.5 


39.9 


122 


93.5 


78.4 


182 


189.4 


117.0 


242 


186.4 


156.6 


8 


02.3 


01.9 


63 


48.3 


40.6 


123 


94.2 


79.1 


183 


140.2 


117.6 


243 


186.1 


166.2 


4 


03.1 


02.6 


64 


49.0 


41.1 


124 


96.0 


79.7 


184 


141.0 


118.3 


244 


186.9 


166.8 


5 


03.8 


03.2 


65 


49.8 


41.8 


126 


96.8 


80.3 


186 


141.7 


118.9 


246 


187.7 


167.6 


6 


04.6 


03.9 


66 


60.6 


42.4 


126 


96.6 


81.0 


186 


142.5 


119.6 


246 


188.4 


168.1 


7 


06.4 


04.6 


67 


61.3 


43.1 


127 


97.3 


81.6 


187 


143.3 


120.2 


247 


189.2 


158.8 


8 


06.1 


05.1 


68 


52.1 


43.7 


128 


96.1 


82.3 


188 


144.0 


120.8 


248 


190.0 


169.4 


9 


06.9 


06.8 


69 


62.9 


44.4 


129 


96.8 


82.9 


189 


144.8 


121.6 


249 


190.7 


160.1 


10 


07.7 
08.4 


06.4 


70 
71 


63.6 


46.0 


130 
131 


99.6 


83.6 


190 


146.6 


122.1 


250 
251 


191.6 


160.7 


11 


07.1 


64.4 


46.6 


100.4 


84.2 


191 


146.3 


122.8 


192.3 


161.3 


12 


09.2 


07.7 


72 


65.2 


46.3 


132 


101.1 


84.8 


192 


147.1 


123. 4 


262 


193.0 


162.0 


IS 


10.0 


08.4 


73 


65.9 


46.9 


133 


101.9 


86.5 


193 


147.8 


124.1 


263 


193.8 


162.6 


14 


10.7 


09.0 


74 


66.7 


47.6 


134 


102.6 


86.1 


194 


148.6 


124.7 


264 


194.6 


163.3 


16 


11.6 


09.6 


76 


67.6 


48.2 


136 


103.4 


86.8 


196 


149.4 


126.3 


256 


196.3 


163.9 


16 


12.3 


10.3 


76 


68.2 


48.9 


136 


104.2 


87.4 


196 


160.1 


126.0 


256 


196.1 


164.6 


17 


13.0 


10.9 


77 


69.0 


49.6 


137 


104.9 


88.1 


197 


150.9 


126.6 


257 


196.9 


165.2 


18 


13.8 


11.6 


78 


69.8 


60.1 


138 


106.7 


88.7 


198 


151.7 


127.3 


258 


197.6 


165.8 


19 


14.6 


12.2 


79 


60.5 


50.8 


139 


106.6 


89.3 


199 


162.4 


127.9 


259 


198.4 


166.6 


20 


15.3 


12.9 


80 


61.3 


61.4 


140 
141 


107.2 


90.0 


200 


163.2 


128.6 


260 


199.2 


167.1 


21 


16.1 


13.6 


6l 


62.0 


62.1 


108.0 


90.6 


201 


164.0 


129.2 


261 


199.9 


167.8 


22 


16.9 


14.1 


82 


62.8 


52.7 


142 


108.8 


91.3 


202 


164.7 


129.8 


262 


200.7 


168.4 


23 


17.6 


14.8 


83 


63.6 


63.4 


143 


109.6 


91.9 


203 


156.6 


130.5 


263 


201.5 


169.1 


24 


18.4 


15.4 


84 


64.3 


64.0 


144 


110.3 


92.6 


204 


156.3 


131.1 


264 


202.2 


169.7 


25 


19.2 


16.1 


86 


66.1 


64.6 


145 


lU.l 


93.2 


206 


167.0 


131.8 


265 


203.0 


170.3 


26 


19.9 


16.7 


86 


65.9 


56.3 


146 


111.8 


93.8 


206 


167.8 


132.4 


266 


203.8 


171.0 


27 


20.7 


17.4 


87 


66.6 


65.9 


147 


112.6 


94.5 


207 


168.6 


133.1 


267 


204.5 


171.6 


28 


21.4 


18.0 


88 


67.4 


66.6 


148 


113.4 


95.1 


208 


169.3 


133.7 


268 


206.3 


172.3 


29 


22.2 


18.6 


89 


68.2 


57.2 


149 


114.1 


95.8 


209 


160.1 


134.3 


269 


206.1 


172.9 


SO 


23.0 


19.3 


90 
01 


68.9 


67.9 


150 
151 


114.9 


96.4 


210 
211 


160.9 


136.0 


270 


206.8 


173.6 


SI 


23.7 


19.9 


69.7 


58.6 


115.7 


97.1 


161.6 


136.6 


271 


207.6 


174.2 


S2 


24.5 


20.6 


92 


70.5 


59.1 


152 


116.4 


97.7 


212 


162.4 


136.3 


272 


208.4 


174.8 


S8 


26.3 


21.2 


93 


71.2 


69.8 


153 


117.2 


98.3 


213 


163.2 


136.9 


273 


209.1 


176.6 


S4 


26.0 


21.9 


94 


72.0 


60.4 


154 


118.0 


99.0 


214 


163.9 


137.6 


274 


209.9 


176.1 


S5 


26.8 


22.5 


95 


72.8 


61.1 


155 


118.7 


99.6 


215 


164.7 


138.2 


276 


210.7 


176.8 


36 


27.6 


23.1 


96 


73.6 


61.7 


166 


119.6 


100.3 


216 


165.6 


138.8 


276 


211.4 


177.4 


37 


28.3 


23.8 


97 


74.3 


62.4 


167 


120.8 


100.9 


217 


166.2 


139.6 


277 


212.2 


178.1 


38 


29.1 


24.4 


98 


76.1 


63.0 


158 


121.0 


101.6 


218 


167.0 


140.1 


278 


213.0 


178.7 


39 


29.9 


25.1 


99 


75.8 


63.6 


159 


121.8 


102.2 


219 


167.8 


140.8 


279 


213.7 


179.3 


40 
41 


30.6 


25.7 


100 


76.6 


64.3 


160 


122.6 


102.8 


220 


168.6 


141.4 


280 


214.6 


180.0 


31.4 


26.4 


101 


77.4 


64.9 


161 


123.3 


103.5 


221 


169.8 


142.1 


281 


216.3 


180.6 


42 


32.2 


27.0 


102 


78.1 


65.6 


162 


124.1 


104.1 


222 


170.1 


142.7 


282 


216.0 


181.3 


43 


32.9 


27.6 


103 


78.9 


66.2 


163 


124.9 


104.8 


223 


170.8 


143.3 


283 


216.8 


181.9 


44 


33.7 


28.3 


104 


79.7 


66.8 


164 


125.6 


106.4 


224 


171.6 


144.0 


284 


217.6 


182.6 


45 


34.5 


28.9 


105 


80.4 


67.6 


166 


126.4 


106.1 


225 


172.4 


144.6 


285 


218.3 


183.2 


46 


35.2 


29.6 


106 


81.2 


68.1 


166 


127.2 


106.7 


226 


178.1 


145.3 


286 


219.1 


183.8 


47 


36.0 


30.2 


107 


82.0 


68.8 


167 


127.9 


107.3 


227 


173.9 


146.9 


287 


219.9 


184.5 


48 


36.8 


SO. 9 


108 


82.7 


69.4 


168 


128.7 


108.0 


228 


174.7 


146.6 


288 


220.6 


185.1 


49 


37.6 


31.6 


109 


83.6 


70.1 


169 


129.6 


108.6 


229 


176.4 


147.2 


289 


221.4 


185.8 


50 


38.3 


32.1 


110 
111 


84.3 


70.7 
71.3 


170 
171 


130.2 


109.3 


230 
231 


176.2 


147.8 


290 


222.2 


186.4 


51 


39.1 


32.8 


85.0 


131.0 


109.9 


177.0 


148.6 


291 


222.9 


187.1 


52 


39.8 


33.4 


112 


85.8 


72.0 


172 


131.8 


110.6 


232 


177.7 


149.1 


292 


223.7 


187.7 


53 


40.6 


34.1 


113 


86.6 


72.6 


173 


132.5 


111.2 


23S 


178.6 


149.8 


293 


224.5 


188.3 


54 


41.4 


34.7 


114 


87.3 


73.3 


174 


138.3 


111.8 


234 


179.8 


150.4 


294 


225.2 


189.0 


55 


42.1 


35.4 


116 


88.1 


73.9 


175 


134.1 


112.6 


235 


180.0 


151.1 


296 


226.0 


189.6 


56 


42.9 


36.0 


116 


88.9 


74.6 


176 


134.8 


113.1 


236 


180.8 


151.7 


296 


226.7 


190.3 


57 


43,7 


36.6 


117 


89.6 


76.2 


177 


135.6 


113.8 


237 


181.6 


152.3 


297 


227.6 


190.9 


68 


44.4 


37.3 


118 


90.4 


76.8 


178 


136.4 


114.4 


238 


182.3 


153.0 


298 


228.3 


191.6 


59 


45.2 


37.9 


119 


91.2 


76.6 


179 


137.1 


115.1 


239 


183.1 


163 .6 


299 


229.0 


192.2 


60 
DUt 


46.0 


38.6 


120 


91.9 


77.1 


180 


137.9 


116.7 


240 


183.9 


164.3 


300 


229.8 


192.8 


Dep. 


Lat 


jDiit 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 










• 




Ford 


Degrees. 1 











TABLE 11. 




57 






Difierence of 


Latitude and Departi 


are for 41 Degrees. 1 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 
181 


Lat 


Dep. 


Dist 


Lat 


Dep. 


1 


00.8 


00.7 


61 


46.0 


40.0 


121 


91.3 


79.4 


136.6 


118.7 


241 


181.9 


158.1 


2 


01.5 


01.3 


62 


46.8 


40.7 


122 


92.1 


80.0 


182 


137.4 


119.4 


242 


182.6 


158.8 


S 


02.3 


02.0 


63 


47.6 


41.3 


123 


92.8 


80.7 


183 


138.1 


120.1 


243 


183.4 


169.4 


4 


03.0 


02.6 


64 


48.3 


42.0 


124 


93.6 


81.4 


184 


138.9 


120.7 


244 


184.1 


160.1 


6 


03.8 


03.3 


-66 


49.1 


42.6 


125 


94.3 


82.0 


185 


139.6 


121.4 


245 


184.9 


160.7 


6 


04.6 


03.9 


66 


49.8 


43.3 


126 


95.1 


82.7 


186 


140.4 


122.0 


246 


185.7 


161.4 


7 


05.3 


04.6 


67 


60.6 


44.0 


127 


95.8 


83.3 


187 


141.1 


122.7 


247 


186.4 


162.0 


8 


06.0 


05.2 


68 


51.3 


44.6 


128 


96.6 


84.0 


188 


141.9 


123.3 


248 


187.2 


162.7 


9 


06.8 


05.9 


69 


62.1 


45.3 


129 


97.4 


84.6 


189 


142.6 


124.0 


249 


187.9 


163.4 


10 


07.6 


06.6 


70 
71 


52.8 


45.9 


130 
131 


98.1 


85.3 


190 
191 


143.4 


124.7 


250 


188.7 


164.0 


11 


08.3 


07.2 


53.6 


40.6 


98.9 


85.9 


144.1 


126.3 


251 


189.4 


164.7 


12 


09.1 


07.9 


72 


54.3 


47.2 


132 


99.6 


86.6 


192 


144.9 


126.0 


252 


190.2 


166.3 


IS 


09.8 


08.5 


73 


55.1 


47.9 


133 


100.4 


87.3 


193 


145.7 


126.6 


263 


190.9 


166.0 


14 


10.6 


09.2 


74 


65.8 


48.6 


134 


101.1 


87.9 


194 


146.4 


127.3 


264 


191.7 


166.6 


16 


11.3 


09.8 


75 


56.6 


49.2 


136 


101.9 


88.6 


196 


147.2 


127.9 


265 


192.6 


167.3 


16 


12.1 


10.6 


76 


57.4 


49.9 


136 


102.6 


89.2 


196 


147.9 


128.6 


256 


193.2 


168.0 


17 


12.8 


11.2 


77 


68.1 


50.5 


137 


103.4 


89.9 


197 


148.7 


129.2 


257 


194.0 


168.6 


18 


13.6 


11.8 


78 


68.9 


61.2 


138 


104.1 


90.5 


198 


149.4 


129.9 


25S 


194.7 


169.3 


19 


14.3 


12.5 


70 


69.6 


61.8 


139 


104.9 


91.2 


199 


150.2 


130.6 


269 


195.5 


169.9 


20 


16.1 


13.1 


80 
81 


60.4 


52.5 


140 


106.7 


91.8 


200 


150.9 


131.2 


260 


196.2 


170.6 


21 


15.8 


13.8 


61.1 


53.1 


141 


106.4 


92. & 


201 


151.7 


131.9 


261 


197.0 


171.2 


22 


16.6 


14.4 


82 


61.9 


63.8 


142 


107.2 


93.2 


202 


152.5 


132.5 


262 


197.7 


171.9 


23 


17.4 


16.1 


83 


62.6 


64.5 


143 


107.9 


93.8 


203 


153.2 


133.2 


263 


198.6 


172.6 


24 


18.1 


15.7 


84 


63.4 


65.1 


144 


108.7 


94.5 


204 


154.0 


133.8 


264 


199.2 


173. 2 


26 


18.9 


16.4 


85 


64.2 


55.8 


146 


109.4 


95.1 


205 


154.7 


134.5 


265 


200.0 


173.9 


26 


19.6 


17.1 


86 


64.9 


66.4 


146 


110.2 


95.8 


206 


166.5 


135.1 


266 


200.8 


174.5 


27 


20.4 


17.7 


87 


66.7 


57.1 


147 


110.9 


96.4 


207 


156.2 


135.8 


267 


201.5 


175.2 


28 


21.1 


18.4 


88 


66.4 


67.7 


148 


111.7 


97.1 


208 


167.0 


136.5 


268 


202.3 


176.8 


29 


21.9 


19.0 


89 


67.2 


68.4 


149 


112.5 


97.8 


209 


157.7 


137.1 


269 


203.0 


176.5 


30 
31 


22.6 


19.7 


90 


67.9 


69.0 


150 


113.2 


98.4 


210 


168.6 


137.8 


270 
271 


203.8 
204.6 


177.1 


23.4 


20.3 


91 


68.7 


69.7 


151 


114.0 


99.1 


211 


169.2 


138.4 


177.8 


32 


24.2 


21.0 


92 


69.4 


60.4 


152 


114.7 


99.7 


212 


160.0 


139.1 


272 


205.3 


178.4 


33 


24.9 


21.6 


93 


70.2 


61.0 


163 


115.6 


100.4 


213 


160.8 


139.7 


273 


206.0 


179.1 


34 


25.7 


22.3 


94 


70.9 


61.7 


164 


116.2 


101.0 


214 


161.6 


140.4 


274 


206.8 


179.8 


35 


26.4 


23.0 


96 


71.7 


62.3 


165 


117.0 


101.7 


215 


162.3 


141.1 


276 


207.6 


180.4 


36 


27.2 


23.6 


96 


72.6 


63.0 


166 


117.7 


102.3 


216 


163.0 


141.7 


276 


208.3 


181.1 


37 


27.9 


24.3 


97 


73.2 


63.6 


157 


118.6 


103.0 


217 


163.8 


142.4 


277 


209.1 


181.7 


38 


28.7 


24.9 


98 


74.0 


64.3 


158 


119.2 


103.7 


218 


164.6 


14S.0 


278 


209.8 


182.4 


39 


29.4 


25.6 


99 


74.7 


04.9 


169 


120.0 


104.3 


219 


166.3 


143.7 


279 


210.6 


183.0 


40 


30.2 


26.2 


100 
101 


75.6 


65.6 


160 
161 


120.8 


105.0 


220 


166.0 


144.3 


280 
281 


211.3 


183.7 


41 


30.9 


26.9 


76.2 


66.3 


121.6 


105.6 


221 


166.8 


145.0 


212.1 


184.4 


42 


31.7 


27.6 


102 


77.0 


66.9 


162 


122.3 


106.3 


222 


167.6 


145.6 


282 


212.8 


185 


43 


32.6 


28.2 


103 


77.7 


67.6 


163 


123.0 


106.9 


223 


168.3 


146.3 


283 


213.61 


185.7 


44 


33.2 


28.9 


104 


78.6 


68.2 


164 


123.8 


107.6 


224 


169.1 


147.0 


284 


214.3 


186.3 


45 


34.0 


29.6 


105 


79.2 


68.9 


165 


124.6 


108.2 


225 


169.8 


147.6 


286 


215.1 


187.0 


46 


34.7 


30.2 


106 


80.0 


69.6 


166 


125.3 


108.9 


226 


170.6 


148.3 


286 


215.8 


187.6 


47 


35.5 


30.8 


107 


80.8 


70.2 


167 


126.0 


109.6 


227 


171.3 


148.9 


287 


216.6 


188.3 


48 


36.2 


31.6 


108 


81.5 


70.9 


168 


126.8 


110.2 


228 


172.1 


149.6 


288 


217.4 


188.9 


49 


37.0 


32.1 


109 


82.3 


71.6 


169 


127.5 


110.9 


229 


172.8 


160.2 


289 


218.1 


189.6 


60 


37.7 


32.8 


110 
111 


83.0 


72.2 


170 
171 


128.3 


111.5 


230 

231 


173.6 


160.9 


290 
291 


218.9 


190.3 


51 


38.6 


33.5 


83.8 


72.8 


129.1 


112.2 


174.3 


151.5 


219.6 


190.9 


62 


39.2 


34.1 


112 


84.6 


73.5 


172 


129.8 


112.8 


232 


176.1 


152.2 


292 


220.4 


191.6 


63 


40.0 


34.8 


113 


85.3 


74.1 


173 


130.6 


113.6 


233 


176.8 


152.9 


293 


221.1 


192.2 


64 


40.8 


35.4 


114 


86.0 


74.8 


174 


131.3 


114.2 


234 


176.61 


153.5 


294 


221.9 


192.9 


65 


41.5 


36.1 


116 


86.8 


75.4 


176 


132.1 


114.8 


235 


177.4 


164.2 


296 


222.6 


193.6 


66 


42.3 


36.7 


116 


87.6 


76.1 


176 


132.8 


115.5 


236 


178.1 


164.8 


296 


223.4 


194.2 


67 


43.0 


37.4 


117 


88.3 


76.8 


177 


133.6 


116.1 


237 


178.9 


155.5 


297 


224.1 


194.8 


58 


43.8 


38.1 


118 


89.1 


77.4 


178 


134.3 


116.8 


238 


179.6 


156.1 


298 


224.9 


195.5 


69 


44.6 


38.7 


119 


89.8 


78.1 


179 


136.1 


117.4 


239 


180.4 


156.8 


299 


225.7 


196.2 


60 


45.3 


39.4 


120 
Dist 


90.6 


78.7 


180 


136.8 


118.1 


240 


181.1 


157.5 


300 
Dist 


226.4 


196.8 


Dist 


Dep. 


Lat 


Dep. 


Lat 


Dist 


Dep. Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 






H • 






For 4 


9 Degrees 


• 



fiS TABLE 11. 

Difference of Latitude and Departure for 42 


Degreei 




1 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


D^ 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


00.7 
01.5 
02.2 
03.0 
03.7 
04.5 
05.2 
05.9 
06.7 
07.4 


00.7 
01.3 
02.0 
02.7 
03.3 
04.0 
04.7 
05.4 
06.0 
06.7 


61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


45.3 
46.1 
46.8 
47.6 
48.3 
49.0 
49.8 
60.5 
51.3 
52.0 


40.8 
41.6 
42.2 
42.8 
43.6 
44.2 
44.8 
45.6 
46.2 
46.8 


121 
122 
123 
124 
126 
126 
127 
128 
129 
130 


89.9 
90.7 
91.4 
92.1 
92.9 
93.6 
94.4 
96.1 
95.9 
96.6 


81.0 
81.6 
82.3 
83.0 
83.6 
84.3 
85.0 
86.6 
86.3 
87.0 


181 
182 
183 
184 
185 
186 
187 
188 
189 
190 


134.5 
135.3 
136.0 
136.7 
137.5 
138.2 
139.0 
139.7 
140.6 
141.2 


121.1 
121.8 
122.5 
123.1 
123.8 
124.6 
126.1 
125.8 
126.5 
127.1 


241 
242 
243 
244 
246 
246 
247 
248 
249 
250 


179.1 
179.8 
180.6 
181.3 
182.1 
182.8 
183.6 
184.3 
185.0 
185.8 


161.3 
161.9 
162.6 
163.3 
163.9 
164.6 
165.3 
166.9 
166.6 
167.3 


08.2 
08.9 
09.7 
10.4 
11.1 
11.9 
12.6 
13.4 
14.1 
14.9 


07.4 
08.0 
08.7 
09.4 
10.0 
10.7 
11.4 
12.0 
12.7 
13.4 


71 
72 

73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 

84 
85 
86 
87 
88 
89 
90 


52.8 
53.5 
54.2 
55.0 
55.7 
66.5 
67.2 
58.0 
58.7 
59.5 


47.5 
48.2 
48.8 
49.5 
50.2 
50.9 
51.5 
52.2 
52.9 
53.5 


131 
132 
133 
134 
136 
136 
137 
138 
139 
140 


97.4 

98.1 

98.8 

99.6 

100.3 

101.1 

101.8 

102.6 

103.3 

104.0 


87.7 
88.3 
89.0 
89.7 
90.3 
91.0 
91.7 
92.3 
93.0 
93.7 


191 
192 
193 
194 
195 
196 
197 
198 
199 
200 


141.9 
142.7 
143.4 
144.2 
144.9 
145.7 
146.4 
147.1 
147.9 
148.6 


127.8 
128.5 
129.1 
129.8 
130.5 
131.1 
131.8 
132.5 
133.2 
133.8 


251 
252 
253 
254 
255 
256 
257 
258 
269 
260 


186.6 
187.3 
188.0 
188.8 
189.6 
190.2 
191.0 
191.7 
192.5 
193.2 


168.0 
168.6 
169.3 
170.0 
170. d 
171. » 
172.0 
172.6 
173.3 
174.0 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
85 
36 
37 
38 
39 
40 


15.6 
16.3 
17.1 
17.8 
18.6 
19.3 
20.1 
20.8 
21.6 
22.3 


14.1 
14.7 
15.4 
16.1 
16.7 
17.4 
18.1 
18.7 
19.4 
20.1 


60.2 
60.9 
61.7 
62.4 
63.2 
63.9 
64.7 
65.4 
66.1 
66.9 


54.2 
54.9 
65.6 
56.2 
56.9 
57.6 
58.2 
58.9 
69.6 
60.2 


141 
142 
143 
144 
146 
146 
147 
148 
149 
150 


104.8 
105.5 
106.3 
107.0 
107.8 
108.5 
109.2 
110.0 
110.7 
111.6 


94.3 
95.0 
95.7 
96.4 
97.0 
97.7 
96.4 
99.0 
99.7 
100.4 


201 
202 
203 
204 
205 
206 
207 
208 
209 
210 


149.4 
150.1 
150.9 
151.6 
162.3 
163.1 
163.8 
164.6 
165.3 
156.1 


134.5 
135.2 
135.8 
136.5 
137.2 
137.8 
138.5 
139.2 
139.8 
140.5 


261 
262 
263 
264 
265 
266 
267 
268 
269 
270 

271 
272 
273 
274 
275 
276 
277 
278 
279 
280 

281 
282 
283 
284 

285 
286 
287 
288 
289 
290 


194.0 
194.7 
196.4 
196.2 
196.9 
197.7 
198.4 
199.2 
199.9 
200.6 


174.6 
176.3 
176.0 
176.7 
177.3 
178.0 
178.7 
179.3 
18O.0 
180.7 


23.0 
23.8 
24.5 
25.3 
2G.0 
26.8 
27.5 
28.2 
29.0 
29.7 


20.7 
21.4 
22.1 
22.8 
23.4 
24.1 
24.8 
25.4 
26.1 
26.8 


91 
92 
93 
94 
96 
96 
97 
98 
99 
100 

101 
102 
103 
104 
105 
106 
107 
108 
100 
110 


67.6 
68.4 
69.1 
69.9 
70.6 
71.3 
72.1 
72.8 
73.6 
74.3 


60.9 
61.6 
62.2 
62.9 
63.6 
64.2 
64.9 
65.6 
66.2 
66.9 


151 
152 
153 
154 
155 
156 
157 
158 
159 
160 


112.2 
113.0 
113.7 
114.4 
115.2 
115.9 
116.7 
117.4 
118.2 
118.9 


101.0 
101.7 
102.4 
103.0 
103.7 
104.4 
105.1 
105.7 
106.4 
107.1 


211 
212 
213 
214 
215 
216 
217 
218 
219 
220 


156.8 
167.6 
158.3 
169.0 
159.8 
160.5 
161.3 
162.0 
162.7 
163.5 


141.2 
141.9 
142.6 
143.2 
143.9 
144.5 
145.2 
145.9 
146.6 
147.2 


201.4 
202.1 
202.9 
203.6 
204.4 
205.1 
205.9 
206.6 
207.3 
208.1 


181.3 
182.0 
182.7 
183.3 
184.0 
184.7 
185.3 
186.0 
186.7 
187.4 


41 
42 
43 
44 

46 
46 
47 
48 
49 
50 

51 
52 
53 
54 
65 
56 
67 
58 
59 
60 

Dist. 


30.5 
31.2 
32.0 
32.7 
33.4 
34.2 
34.9 
35.7 
36.4 
37.2 


27.4 
28,1 
28.8 
29.4 
30.1 
30.8 
31.4 
32.1 
32.8 
33«5 


75.1 
75.8 
76.6 
77.3 
78.0 
78,8 
79.5 
80.3 
81.0 
81.7 


67.6 
68.3 
68.9 
69.6 
70.3 
70.9 
71.6 
72.3 
72.9 
73.6 


161 
162 
163 
164 
165 
166 
167 
168 
169 
170 


119.6 
120.4 
121.1 
121.9 
122.6 
123.4 
124.1 
124.8 
125.6 
126.3 


107.7 
108.4 
109.1 
109.7 
110.4 
lll.l 
111.7 
112.4 
113.1 
113.8 


221 
222 
223 
224 
225 
226 
227 
228 
229 
230 


164.2 
165.0 
165.7 
166.6 
167.2 
168.0 
168.7 
169.4 
170.2 
iro.9 


147.9 
148.5 
149.2 
149.9 
160.6 
161.2 
151.9 
152.6 
153.2 
153.9 


208.8 
209.6 
210.3 
211.1 
211.8 
212.5 
213.3 
214.0 
214.8 
215.5 


188.0 
188.7 
189.4 
190.0 
190.7 
191.4 
192.0 
192.7 
193.4 
194.0 


37.9 
38.6 
39.4 
40.1 
40.9 
41.6 
42.4 
43.1 
43.8 
44.6 


34.1 
34.8 
35.5 
36.1 
86.8 
37.5 
38.1 
38.8 
39.5 
40.1 


111 
112 
113 
114 
,115 
116 
117 
118 
119 
120 

Dut 


82.5 
83.2 
84.0 

84.7 
85.5 
86.2 
86.9 
87.7 
88.4 
89.2 


74.3 
74.9 
75.6 
76.3 
77.0 
77.6 
78.3 
79.0 
79.6 
80.3 


171 
172 
173 
174 
175 
176 
177 
178 
179 
180 


127.1 
127.8 
128.6 
129.3 
130.1 
130.8 
131.5 
132.3 
133.0 
133.8 


114.4 
115.1 
116.8 
116.4 
117.1 
117.8 
118.4 
119.1 
119.8 
120.4 


231 
232 
233 
234 
235 
236 
237 
238 
239 
240 


171.7 
172.4 
173.2 
173.9 
174.6 
175.4 
176.1 
176.9 
177.6 
178.4 


154.6 
155.2 
165.9 
166.6 
157.2 
157.9 
158.6 
169.3 
159.9 
160.6 


291 
292 
293 
294 
296 
296 
297 
298 
299 
300 

Dist 


216.3 
217.0 
217.7 
218.5 
219.2 
220.0 
220.7 
221.5 
222.2 
222.9 


194.7 
195.4 
196.1 
196.7 
197.4 
198.1 
198.7 
199.4 
200.1 
200.7 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 


For 48 Degrees. || 













TABLE IL 


59 1 






Difference of Latitude and Departure for 43 Degrees. 1 




Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 




1 


00.7 


00.7 


61 


44.6 


41.6 


121 


88.5 


82.6 


181 


132.4 


123.4 


241 


176.3 


164.4 




2 


01.5 


01.4 


62 


46.3 


42.3 


122 


89.2 


83.2 


182 


133.1 


124.1 


242 


177.0 


165.0 




S 


02.2 


02.0 


63 


46.1 


43.0 


123 


90.0 


83.0 


183 


133.8 


124.8 


243 


177.7 


166.7 




4 


02.9 


02.7 


04 


46.8 


43.6 


124 


90.7 


84.6 


184 


134.6 


126.5 


244 


178.6 


166.4 




6 


03.7 


03.4 


65 


47.6 


44.3 


125 


91.4 


86.2 


185 


136.3 


126.2 


246 


179.2 


167.1 




6 


04.4 


04.1 


66 


48.3 


46.0 


126 


92^ 


86.9 


186 


136.0 


126.9 


246 


179.9 


167.8 




7 


05.1 


04.8 


67 


49.0 


46.7 


127 


92.9 


86.6 


187 


136.8 


127.6 


247 


180.6 


168.6 




8 


05.9 


05.5 


68 


49.7 


46.4 


128 


93.6 


87.3 


188 


137.6 


128.2 


248 


181.4 


169.1 







06.6 


06.1 


69 


60.6 


47.1 


129 


94.3 


88.0 


189 


138.2 


128.9 


249 


182.1 


169.8 




. 1® 
11 


07.3 


06.8 


70 


61.2 


47.7 


ISO 


95.1 


88.7 


190 


139.0 


129.6 


250 
251 


182.8 


170.6 




08.0 


07.6 


71 


61.9 


48.4 


131 


96.8 


89.3 


191 


139.7 


130.3 


183.6 


171. a 




12 


08.8 


08.2 


72 


62.7 


49.1 


132 


96.6 


90.0 


192 


140.4 


130.9 


262 


184.3 


171. fl 




13 


09.5 


08.9 


73 


63.4 


49.8 


183 


97.3 


90.7 


193 


141.2 


181.6 


263 


186.0 


172.6 




14 


10.2 


09.6 


74 


64.1 


60.6 


184 


98.0 


91.4 


194 


141.9 


132.3 


264 


186.8 


173.2 




15 


ii.o 


10.2 


75 


64.9 


61.1 


135 


98.7 


92.1 


195 


142.6 


133.0 


255 


186.6 


173. fl 




16 


il.7 


10.9 


76 


66.6 


61.8 


136 


99.5 


92.8 


196 


143.3 


133.7 


266 


187.2 


174.^ 




17 


12.4 


11.6 


77 


66.3 


62.6 


137 


100.2 


93.4 


197 


144.1 


134.4 


257 


188.0 


176.8 




18 


13.2 


12.3 


78 


67.0 


63.2 


138 


100.9 


94.1 


198 


144.8 


136.0 


268 


188.7 


176.0 




19 


13.9 


13.0 


79 


67.8 


63.9 


139 


101.7 


94.8 


199 


146.5 


136.7 


259 


189.4 


176.6 




20 
21 


14.6 


13.6 


80 
81 


58.6 


64.6 


140 
141 


102.4 


96.6 


200 
201 


146.3 


136.4 


260 
261 


190.2 


177.8 




15.4 


14.3 


59.2 


66.2 


103.1 


96.2 


147.0 


137.1 


190.9 


178.0 




22 


16.1 


15.0 


82 


60.0 


66.9 


142 


103.9 


96.8 


202 


147.7 


137.8 


262 


191.6 


178.7 




23 


16.8 


16.7 


83 


60.7 


66.6 


143 


104.6 


97.6 


203 


148.5 


138.4 


263 


192.3 


179.4 




24 


17.6 


16.4 


84 


61.4 


67.8 


144 


105.3 


98.2 


204 


149.2 


139.1 


264 


198.1 


i80.0 




25 


18.3 


17.0 


85 


62.2) 


58.0 


145 


106.0 


98.9 


206 


149.9 


139.8 


265 


193.8 


180.7 




26 


19.0 


17.7 


86 


62.0 


68.7 


146 


106.8 


99.6 


206 


150.7 


140.5 


266 


194.5 


181.4 




27 


19.7 


18.4 


87 


63.6 


69.3 


147 


107.5 


100.3 


207 


151.4 


141.2 


267 


195.3 


182.1 




28 


20.5 


19.1 


88 


64.4 


60.0 


148 


108.2 


100.9 


208 


162.1 


141.9 


268 


196.0 


182.8 




29 


21.2 


19.8 


89 


66.1 


60.7 


149 


109.0 


101.6 


209 


152.9 


142.6 


269 


196.7 


183.5 




30 
31 


21.9 


20.5 


90 


65.8 


61.4 


150 
161 


109.7 


102.3 


210 
211 


163.6 


143.2 


270 
271 


197.6 


184.1 




22.7 


21.1 


91 


66.6 


62.1 


110.4 


103.0 


154.3 


143.9 


198.2 


184.8 




32 


23.4 


21.8 


92 


67.3 


62.7 


152 


111.2 


103.7 


212 


156.0 


144.6 


272 


198.9 


185.6 




33 


24.1 


22.6 


03 


68.0 


63.4 


163 


111.9 


104.3 


213 


166.8 


146.3 


273 


199.7 


186.2 
186.9 




34 


24.9 


23.2 


94 


68.7 


64.1 


164 


112.6 


106.0 


214 


166.6 


146.9 


274 


200.4 




35 


25.6 


23.9 


95 


69.5 


64.8 


155 


118.4 


106.7 


216 


167.2 


146.6 


275 


201.1 


187.6 




36 


26.3 


24.6 


96 


70.2 


65.6 


166 


114.1 


1U6.4 


216 


168.0 


147.3 


276 


201.9 


188.2 




37 


27.1 


25.2 


97 


70.9 


66.2 


157 


114.8 


107.1 


217 


168.7 


148.0 


277 


202.6 


188.9 




38 


27.8 


25.9 


98 


71.7 


66.8 


168 


115.6 


107.8 


218 


169.4 


148.7 


278 


203.3 


189.6 




39 


28.5 


26.6 


99 


72.4 


67.6 


159 


116.8 


108.4 


219 


160.2 


149.4 


279 


204.0 


190.8 




40 


29.3 


27.3 


100 


73.1 


68.2 


160 


117.0 


109.1 


220 
221 


160.9 


160.0 


280 
281 


204.8 


191 »0 




41 


30.0 


28.0 


101 


73.9 


68.9 


161 


117.7 


109.8 


161.6 


150.7 


205.6 


191.6 




42 


30.7 


28.6 


102 


74.6 


60.6 


162 


118.5 


110.5 


222 


162.4 


161.4 


282 


206.2 


192.3 




43 


31.4 


29.3 


103 


75.3 


70.2 


163 


119.2 


111.2 


223 


163.1 


162.1 


283 


207.0 


198.0 




44 


32.2 


30.0 


104 


76.1 


70.9 


164 


119.9 


111.8 


224 


163.8 


152.8 


284 


207.7 


198.7 




45 


32.9 


30.7 


105 


76.8 


71.6 


165 


120.7 


112.5 


226 


164.6 


163.4 


285 


208.4 


194.4 




46 


83.6 


31.4 


106 


77.5 


72.3 


166 


121.4 


113.2 


226 


165.3 


154.1 


286 


209.2 


196.1 




47 


34.4 


32.1 


107 


78.3 


73.0 


167 


122.1 


113.9 


227 


166.0 


154.8 


287 


209.9 


195.7 




48 


35.1 


32.7 


108 


79.0 


73.7 


168 


122.9 


114.6 


228 


166.7 


165.6 


288 


210.6 


196.4 




49 


35.8 


33.4 


100 


79.7 


74.3 


169 


123.6 


116.3 


229 


167.6 


156.2 


289 


211.4 


197.1 




50 
51 


36.6 


34.1 


110 
111 


80.4 


75.0 


170 


124.3 


116.9 


230 


168.2 


156.9 


290 
291 


212.1 


197.8 




37.3 


34.8 


81.2 


75.7 


171 


125.1 


116.6 


231 


168.9 


167.5 


212.8 


198.6 




52 


38.0 


35.5 


112 


«1.9 


76.4 


172 


125.8 


117.3 


232 


169.7 


158.2 


292 


213.6 


199.1 




53 


38.8 


36.1 


113 


82.6 


77.1 


173 


126.6 


118.0 


233 


170.4 


168.9 


293 


214.3 


199.8 




54 


39.5 


36.8 


114 


83.4 


77.7 


174 


127.3 


118.7 


234 


171.1 


169.6 


294 


215.0 


200.5 




55 


40.2 


37.5 


115 


84.1 


78.4 


175 


128.0 


U9.3 


235 


171.9 


160.3 


295 


215.7 


201.2 




56 


41.0 


38.2 


116 


84.8 


79.1 


176 


128.7 


120.0 


236 


172.6 


161.0 


296 


216.5 


201.9 




57 


41.7 


38.9 


117 


85.6 


79.8 


177 


129.4 


120.7 


237 


173.3 


161.6 


297 


217.2 


202. d 




58 


42.4 


39.6 


118 


86.3 


80.6 


178 


130.2 


121.4 


238 


174.1 


162.3 


298 


217.9 


203. a 




59 


43.1 


40.2 


119 


87.0 


81.2 


179 


130.9 


122.1 


239 


174.8 


163.0 


299 


218.7 


203.9 




60 


43.9 


40.9 


120 


87.8 


81.8 


180 


131.6 


122.8 


240 
Dist 


175.5 


163.7 


300 


219.4 


204. d 




Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat. 


Dist 


Dep. 


Lat, 














For 47 Degrees. 1 
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TABLE II. 
Difference of Latitude and Departure for 44 Degrees. 



Dist Lat Dep. Dist Lat Dep. DUt Lat Dep. Dist Lat. Dep. Dist Lat. Dep. 



Dist 



00.7 
01.4 
02.2 
02.9 
03.6 
04.3 
05.0 
06.8 
06.5 
07.2 



22.3 
23.0 
23.7 
24.5 
25.2 
25.9 
26.6 
27.3 
28.1 
28.8 



29.5 
30.2 
30.9 
31.7 
32.4 
33.1 
33.8 
34.5 
35.2 
36.0 



36.7 
37.4 
38.1 
38.8 
39.6 
40.3 
41.0 
41.7 
42.4 
43.2 



Dep. 



00.7 
01.4 
02.1 
02.8 
03.5 
04.2 
04.9 
05.6 
06.3 
06.9 



07.6 
08.3 
09.0 
09.7 
10.4 
11.1 
11.8 
12.5 
13.2 
13.9 



21.5 
22.2 
22.9 
23.6 
24.3 
25.0 
25.7 
26.4 
27.1 
27.8 



28.5 
29.2 
29.9 
30.6 
31.3 
32.0 
32.6 
33.3 
34.0 
34.7 



35.4 
36.1 
36.8 
37.5 
38.2 
38.9 
39.6 
40.3 
41.0 
41.7 



Lat 



43.9 
44.6 
45.3 
46.0 
46.8 
47.5 
48.2 
48.9 
49.6 
50.4 



58.3 
59.0 
59.7 
60.4 
61.1 
61.9 
62.6 
63.8 
64.0 
64.7 



65.6 
66.2 
66.9 
67.6 
68.3 
69.1 
69.8 
70.5 
71.2 
71.9 



79.8 
80.6 
81.3 
82.0 
82.7 
83.4 
84.2 
84.9 
85.6 
86.3 



Diat. Dep. 



49.3 
50.0 
50.7 
51.4 
62.1 
52.8 
53.6 
64.2 
64.9 
65.6 



56.8 
67.0 
67.7 
68.4 
60.0 
59.7 
60.4 
61.1 
61.8 
62.6 



63.2 
63.9 
64.6 
65.3 
66.0 
66.7 
67.4 
68.1 
68.8 
69.5 



70.2 
70.9 
71.5 
72.2 
72.9 
73.6 
74.3 
75.0 
75.7 
76.4 



77.1 
77.8 
78.5 
79.2 
79.9 
80.6 
81.3 
82.0 
82.7 
88.4 



Lat. 



Diflt 



87.0 
87.8 
88.5 
89.2 
89.9 
90.6 
91.4 
92.1 
92.8 
93.6 



94.2 
95.0 
95.7 
96.4 
97.1 
97.8 
98.6 
99.3 
100.0 
100.7 



101.4 
102.1 
102.9 
103.6 
104.3 
105.0 
105.7 
106.5 
107.2 
107.9 



108.6 
109.3 
110.1 
110.8 
111.5 
112.2 
112.9 
113.7 
114.4 
115.1 



116.8 
116.5 
117.3 
118.0 
118.7 
119.4 
120.1 
120.8 
121.6 
122.3 



123.0 
123.7 
124.4 
125.2 
125.9 
126.6 
127.3 
128.0 
128.8 
129.6 



Dep. 



84.1 
84.7 
86.4 
86.1 
86.8 
87.5 
88.2 
88.9 
89.6 
90.3 



91.0 
91.7 
92.4 
98.1 
98.8 
94.5 
96.2 
95.9 
96.6 
97.8 



97.9 
08.6 
99.8 
100.0 
100.7 
101.4 
102.1 
102.8 
103.6 
104.2 



104.9 
105.6 
106.3 
107.0 
107.7 
108.4 
109.1 
109.8 
110.6 
111.1 



111.8 
112.5 
113.2 
113.9 
114.6 
115.3 
116.0 
116.7 
117.4 
118.1 



118.8 
119.5 
120.2 
120.9 
121.6 
122.3 
123.0 
123.6 
124.3 
125.0 



Lat. 



Dist 



Dep. 



132.7 
L38.4 
134.1 
184.8 
L35.5 
L36.2 
136.8 
137.6 
138.2 
L38.9 



146.6 
147.3 
L48.0 
148.7 
149.4 
150.0 
150.7 
151.4 
152.1 
152.8 



153.5 
154.2 
154.9 
L55.6 
156.3 
157.0 
L57,7 
158.4 
159.1 
169.8 



160.5 
161.2 
L61.9 
162.6 
163.2 
163.9 
164.6 
165.3 
166.0 
L66.7 



Lat 



261 



Dist 



180.6 
181.8 
182.0 
182.7 
183.4 
184.2 
184.9 
185.6 
186.3 
187.0 



187.7 
188.6 
189.2 
189.9 
190.6 
191.8 
192.1 
192.8 
193.6 
194.2 



.4 



291 209.8 

292 210. 



9200. 
6201. 



Dep. 



Lat. 



For 46 Degrees. 
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TABLE IL 61 1 




Dlffer«ioe of Latitude and Departure for 46 Degrees* 1 




Dist 
1 


Lat 


Dep. 


Dist 
61 


Lat 


Dep. 


Dist 
121 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 




00.7 


00.7 


43.1 


43.1 


86.6 


85.6 


181 


128.0 


128.0 


241 


170.4 


170.4 




2 


01.4 


01.4 


62 


43.8 


43.8 


122 


86.3 


86.3 


182 


128.7 


128.7 


242 


171.1 


171.1 




a 


02.1 


02.1 


63 


44.5 


44.5 


123 


87.0 


87.0 


183 


129.4 


129.4 


243 


171.8 


171.8 




4 


02.8 


02.8 


64 


45.3 


45.3 


124 


87.7 


87.7 


184 


130.1 


130.1 


244 


172.5 


172.6 




6 


03.5 


03.5 


65 


46.0 


46.0 


125 


88.4 


88.4 


185 


130.8 


130.8 


245 


173.2 


173.2 




6 


04.2 


04.2 


66 


46.7 


46.7 


126 


89.1 


89.1 


186 


131.5 


131.5 


246 


178.9 


173.9 




7 


04.9 


04.9 


67 


47.4 


47.4 


127 


89.8 


89.8 


187 


132.2 


132.2 


247 


174.7 


174.7 




8 


05.7 


05.7 


68 


48.1 


48.1 


128 


90.5 


90.5 


IKH 


132.9 


132.9 


248 


176.4 


175.4 




' 9 


06.4 


06.4 


69 


48.8 


48.8 


129 


91.2 


91.2 


189 


133.6 


ISS.6 


249 


176.1 


176.1 




10 


07.1 


07.1 


70 
71 


49.5 


49.5 


130 
181 


91.9 


91.9 


190 


134.3 


134.3 


260 


176.8 


176.8 
177.5 




11 


07.8 


07.8 


50.2 


50.2 


92.6 


92.6 


191 


185.1 


135.1 


261 


177.5 




12 


08.5 


08.5 


72 


50.9 


50.9 


132 


93.3 


93.3 


192 


135.8 


135.8 


262 


178.2 


178.2 




13 


09.2 


09.2 


73 


51.6 


61.6 


133 


94.0 


94.0 


193 


136.5 


136.5 


263 


178.9 


178.9 




14 


09.9 


09.9 


74 


62.3 


52.3 


134 


94.8 


94.8 


194 


137.2 


137.2 


254 


179.6 


179.6 




15 


10.6 


10.6 


75 


53.0 


53.0 


135 


95.5 


95.5 


196 


137.9 


137.9 


255 


180.3 


180.3 




16 


11.3 


11.3 


76 


53.7 


53.7 


136 


96.2 


96.2 


196 


138.6 


138.6 


266 


181.0 


181.0 




17 


12.0 


12.0 


77 


54.4 


54.4 


137 


96.9 


96.9 


197 


139.3 


139.3 


267 


181.7 


181.7 




18 


12.7 


12.7 


78 


55.2 


65.2 


138 


97.6 


97.6 


198 


140.0 


140.0 


258 


182.4 


182.4 




19 


13.4 


13.4 


79 


55.9 


55.9 


139 


98.3 


98.3 


199 


140.7 


140.7 


259 


183.1 


183.1 




20 
21 


14.1 


14.1 


80 
81 


56.6 


56.6 


140 


99.0 


99.0 


200 


141.4 


141.4 


260 
261 


183.8 


188.8 




14.8 


14.8 


57.3 


57.3 


141 


99.7 


99.7 


201 


142.1 


142.1 


184.6 


184.6 




22 


15.6 


15.6 


82 


58.0 


58.0 


142 


100.4 


100.4 


202 


142.8 


142.8 


262 


185.3 


185.8 




2S 


16.3 


16.3 


83 


58.7 


58.7 


143 


101.1 


101.1 


203 


143.5 


143.5 


263 


186.0 


186.0 




24 


17.0 


17.0 


84 


59.4 


59.4 


144 


101.8 


101.8 


204 


144.2 


144.2 


264 


186.7 


186.7 




25 


17.7 


17.7 


85 


60.1 


60.1 


145 


102.5 


102.5 


205 


145.0 


146.0 


265 


187.4 


187.4 




26 


18.4 


18.4 


86 


60.8 


60.8 


146 


103.2 


103.2 


206 


145.7 


145.7 


266 


188.1 


188.1 




27 


19.1 


19.1 


87 


61.5 


61.5 


147 


It)3.9 


103.9 


207 


146.4 


146.4 


267 


188.8 


188.8 




28 


19.8 


19.8 


88 


62.2 


62.2 


148 


104.7 


104.7 


208 


147.1 


147.1 


268 


189.5 


189.6 




29 


20.5 


20.5 


89 


62.9 


62.9 


149 


105.4 


106.4 


209 


147.8 


147.8 


269 


190.2 


190.2 




30 
31 


21.2 


21.2 


90 
91 


63.6 


63.6 


150 


106.1 


106.1 


210 


148.5 


148.5 


270 
271 


190.9 


190.9 




21.9 


21.9 


64.3 


64.3 


151 


106.8 


106.8 


211 


149.2 


149.2 


191.6 


191.6 




32 


22.6 


22.6 


92 


65.1 


65.1 


152 


107.5 


107.5 


212 


149.9 


149.9 


272 


192.3 


192.8 




33 


23.3 


23.3 


93 


65.8 


65.8 


153 


108.2 


108.2 


213 


150.6 


150.6 


273 


193.0 


198.0 




34 


24.0 


24.0 


94 


66.5 


66.5 


154 


108.9 


108.9 


214 


151.3 


151.3 


274 


193.7 


193.7 




35 


24.7 


24.7 


95 


67.2 


67.2 


155 


109.6 


109.6 


215 


152.0 


152.0 


276 


194.5 


194.6 




36 


25.5 


25.5 


96 


67.9 


67.9 


156 


110.3 


110.3 


216 


152.7 


152.7 


276 


195.2 


196.2 




37 


26.2 


26.2 


97 


68.6 


68.6 


157 


Ul.O 


111.0 


217 


153.4 


153.4 


277 


196.9 


195.9 




38 


26.9 


26.9 


98 


69.3 


69.3 


158 


111.7 


111.7 


218 


154.1 


154.1 


278 


196.6 


196.6 




39 


27.6 


27.6 


99 


70.0 


70.0 


159 


112.4 


112.4 


219 


154.9 


154.9 


279 


197.3 


197.8 




40 
41 


28.3 


28.3 


100 


70.7 


70.7 


160 


113.1 


113.1 


220 
221 


155.6 


155.6 


280 


198.0 


198.0 




29.0 


29.0 


101 


71.4 


71.4 


161 


113.8 


113.8 


156.3 


156.3 


281 


198.7 


196.7 




42 


29.7 


29.7 


102 


72.1 


72.1 


162 


114.5 


114.6 


222 


157.0 


157.0 


282 


199.4 


199.4 




43 


30.4 


30.4 


103 


72.8 


72.8 


163 


115.3 


115.3 


223 


157.7 


157.7 


283 


200.1 


200.1 




44 


31.1 


31.1 


104 


73.5 


73.5 


164 


116.0 


116.0 


224 


158.4 


158.4 


284 


200.8 


200.8 




45 


31.8 


31.8 


105 


74.2 


74.2 


166 


116.7 


116.7 


225 


159.1 


159.1 


285 


201.5 


201.6 




46 


32.5 


32.6 


106 


75.0 


75.0 


166 


117.4 


117.4 


226 


159.8 


159.8 


286 


202.2 


202.2 




47 


33.2 


33.2 


107 


75.7 


75.7 


167 


118.1 


118.1 


227 


160.5 


160.5 


287 


202.9 


202.9 




48 


33.9 


33.9 


108 


76.4 


76.4 


168 


118.8 


118.8 


228 


161.2 


161.2 


288 


203.6 


203.6 




49 


34.6 


34.6 


109 


77.1 


77.1 


169 


119.5 


119.5 


229 


161.9 


161.9 


289 


204.3 


204.3 




50 


35.4 


35.4 


110 


77.8 


77.8 


170 
171 


120.2 


120.2 


230 
231 


162.6 


162.6 


290 


205.1 


205.1 




51 


36.1 


36.1 


111 


78.5 


78.5 


120.9 


120.9 


163.3 


163.3 


291 


205.8 


205.8 




52 


36.8 


86.8 


112 


79.2 


79.2 


172 


121.6 


121.6 


232 


164.0 


164.0 


292 


206.5 


206.5 




53 


37.5 


37.5 


113 


79.9 


79.9 


173 


122.3 


122.3 


233 


164.8 


164.8 


293 


207.2 


207.2 




54 


38.2 


38.2 


114 


80.6 


80.6 


174 


123.0 


123.0 


234 


165.5 


165.5 


294 


207.9 


207.9 




65 


38.9 


38.9 


115 


81.3 


81.3 


175 


123.7 


123.7 


235 


166.2 


166.2 


295 


208.6 


208.6 




56 


39.6 


39.6 


116 


82.0 


82.0 


176 


124.4 


124.4 


236 


166.9 


166.9 


296 


209.3 


209.3 




57 


40.3 


40.3 


117 


82.7 


82.7 


177 


125.2 


125.2 


237 


167.6 


167.6 


297 


210.0 


210.0 




58 


41.0 


41.0 


118 


83.4 


83.4 


178 


125.9 


126.9 


238 


168.3 


168.3 


298 


210.7 


210.7 




59 


41.7 


41.7 


119 


84.1 


84.1 


179 


126.6 


126.6 


239 


169.0 


169.0 


299 


211.4 


211.4 




60 


42.4 


42.4 


120 


84.9 


84.9 


180 


127.3 


127.3 


240 


169.7 


169.7 


300 
DUt. 


212.1 


212.1 




Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat 




For 45 Degrees. 1 



M 






TAEIiE III 


• 




1 






iFBEtBIOMAI 


. PJiiB'TS. 1 


M 


0- 


r 


2- 

120 


3- 

180 


4* 


5- 


6* 


^ 


8- 


9- 


1(M11- 


12- 


181 


141 


M 










60 


240 


800 


861 


421 


482 


642 


603 


664 


725 


787 


849 





1 


1 


61 


121 


181 


241 


801 


862 


422 


488 


648 


604 


666 


726 


788 


860 


1 




2 


2 


62 


122 


182 


242 


802 


863 


423 


484 


644 


606 


ooo 


727 


789 


861 


8 




S 


8 


63 


123 


183 


248 


803 


864 


424 


486 


645 


606 


667 


728 


790 


862 


8 




4 


4 


64 


124 


184 


244 


804 


866 


426 


486 


646 


607 


668 


729 


791 


868 


4 




6 


6 


66 


126 


186 


246 


806 


866 


426 


487 


547 


608 


669 


730 


792 


864 


6 




6 


e 


66 


126 


186 


246 


806 


867 


427 


488 


648 


609 


670 


731 


798 


866 


6 




7 


7 


67 


127 


187 


847 


807 


868 


428 


489 


649 


610 


671 


732 


794 


866 


7 




8 


8 


68 


128 


188 


248 


808 


360 


429 


490 


660 


611 


672 


734 


796 


857 


8 




9 
10 


9 
10 


69 
70 


129 


189 


949 


809 


870 


430 


491 


651 


612 


678 


736 


796 


858 


9 




130 


190 


260 


310 


371 


481 


492 


662 


618 


674 


736 


797 


869 


10 


11 


11 


71 


131 


191 


851 


811 


372 


482 


493 


668 
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6341 


5492 


6650 


5814 


5986 


6167 


6368 


6558 


6771 


7 






8 


4923 


6058 


6198 


6343 


6496 


6662 


6817 


5989 


6170 


6361 


6562 


6775 


8 






9 


4926 


6060 


5200 


6346 


6497 


6665 


6820 


5992 


6173 


6364 


6565 


6779 


9: 




10 


4927 


6062 


5203 


6348 


5600 


6668 


5823 


6995 


6177 


6367 


6569 


6782 


10' 




11 


4929 


6066 


5205 


6361 


6602 


5660 


6825 


5998 


6180 


6371 


6572 


6786 


11 






12 


4931 


6067 


6207 


6353 


6606 


5663 


6828 


6001 


6183 


6374 


6576 


6790 


12 






IS 


4934 


6069 


6210 


6366 


6507 


6666 


6831 


6004 


6186 


6377 


6679 


6793 


13 






14 


4936 


6071 


6212 


6368 


6610 


6668 


6834 


6007 


6189 


6380 


6583 


6797 


14! 






15 


^38 


6074 


6214 


6361 


6513 


5671 


6837 


6010 


6192 


6384 


6586 


6801 


16 






16 


4940 


6076 


6217 


6363 


6615 


5674 


6839 


6013 


6195 


6387 


6590 


6804 


16 






%r 


4943 


6078 


6219 


6366 


6618 


6676 


6842 


6016 


6198 


6390 


6593 


6808 


17 






18 


4946 


6081 


6222 


6368 


6620 


6679 


6846 


6019 


6201 


6394 


6597 


6812 


18 




* 


19 

20 


4947 


6083 


6224 


6371 


6623 


6682 


6848 


6022 


6205 


6397 


6600 


6815 


19 
20 




4949 


6085 


6226 


6373 


6526 


6686 


6851 


6025 


6208 


6400 


6603 


6819 




21 


4951 


5088 


6229 


6376 


5528 


6687 


6854 


6028 


6211 


6403 


6607 


6823 


21 




, 


22 


4954 


6090 


5231 


6378 


6531 


6690 


5856 


6031 


6214 


6407 


6610 


6826 


22 




1 


U 


4956 


6092 


6234 


6380 


6683 


6693 


5869 


6034 


6217 


6410 


6614 


6830 


23 




. 


24 


4968 


6096 


&2S6 


6383 


6636 


5605 


6862 


6037 


6220 


6413 


6617 


6834 


24 




t 


2$ 


4960 


6097 


6238 


6386 


5639 


6698 


6865 


604tt 6223. 


6417 


6621 


6838 


26 






26 


4963 


6099 


6241 


5388 


6641 


5701 


6868 


60431 6226 


6420 


6624 


6841 


26 






27 


4966 


6102 


6243 


6390 


6644 


6704 


6871 


60461 6230 


6423 


6628 


6846 


27 






28 


4967 


6104 


6246 


6393 


6546 


6706 


5874 


604» 6233 


6427 


6631 


6849 


28 




• 


29 


4969 


5106 


6248 


6395 


6549 


5700 


6876 


6062 


6236 


6430 


6635 


6863 


29 






SO 


4972 


6108 


6250 


6398 


5662 


5712 


5879 


6065 


6239 


6433 


6639 


6866 


30 




31 


4974 


6111 


6263 


6401 


6664 


6715 


5882 


6068 


6242 


6437 


6642 


6860 


31 






32 


4976 


6113 


6266 


6403 


6567 


6717 


5886 


6061 


6245 


6440 


6646 


6864 


32 






3S 


4978 


6116 


6258 


6406 


6669 


6720 


6888 


6064 


6249 


6443 


6649 


6868 


33 






S4 


4981 


6118 


6260 


6408 


6562 


6723 


6891 


6067 


6252 


6447 


6653 


6871 


34 






U 


4983 


6120 


6263 


6411 


6666 


6725 


6894 


6070 


6265 


6450 


6666 


6876 


86 






S6 


4986 


6122 


6266 


6413 


6567 


6728 


6896 


6073 


6258 


6463 


6660 


6879 


36 






S7 


4987 


6126 


6267 


6416 


6570 


6731 


6899 


6076 


6261 


6457 


6663 


6883 


37 




' 


S8 


4990 


6127 


5270 


5418 


6673 


6734 


5902 


6079 


6264 


6460 


6667 


6886 


38 






S9 


4992 


6129 


5272 


5421 


6676 


5736 


6906 


6082 


6268 


6463 


6670 


6890 


39 






40 


4994 


5132 


6276 


5423 


5578 


5739 


6908 


6086 


6271 


6467 


6674 


6894 


40 




41 


4996 


6134 


6277 


6426 


5680 


6742 


6911 


6088 


6274 


6470 


6677 


6896 


41 






42 


4999 


6136 


6280 


6428 


5583 


6745 


6914 


6091 


6277 


6473 


6681 


6901 


42 






43 


6001 


6139 


6282 


6431 


6686 


6747 


6917 


6094 


6280 


6477 


6685 


6905 


43 






44 


5003 


5141 


6284 


5433 


5688 


6760 


6919 


6097 


6283 


6480 


6688 


6909 


44 






46 


6006 


6143 


6287 


6436 


6591 


6763 


6922 


6100 


6287 


6483 


6692 


6913 


46 






46 


6008 


6146 


6289 


6438 


6594 


6766 


6926 


6103 


6290 


6487 


6695 


6917 


46 






47 


6010 


6148 


6292 


6441 


5596 


6758 


6928 


6106 


6293 


6490 


6699 


6920 


47 


1 




48 


6012 


6161 


6294 


6443 


6599 


6761 


6931 


6109 


6296 


6494 


6702 


6924 


48 






49 
60 


6014 


5153 


6297 


5446 


6602 


5764 


6934 


6112 


6299 


6497 


6706 


6928 


49 




6017 


5156 


6299 


6448 


5604 


5767 


6937 


6116 


6303 


6500 


6710 


6982 


50 




61 


6019 


.5168 


6301 


6461 


6607 


6770 


6940 


6118 


6306 


6604 


6713 


^6936 


61 






62 


6021 


5160 


5304 


5464 


5610 


6772 


6943 


6121 


6309 


6607 


6717 


6940 


52 






63 


6023 


5162 


63Q6 


5466 


6612 


6776 


6946 


6124 


6312 


6511 


6720 


6943 


63 






64 


ii026 


5165 


5309 


5459 


6616 


5778 


5948 


6127 


6315 


6514 


6724 


6947 


64 


i 




66 


6028 


6167 


6311 


6461 


6617 


6781 


5961 


6130 


6319 


6517 


6728 


6961 


66 






66 


6030 


5169 


6314 


5464 


6620 


5783 


6954 


6133 


6322 


6521 


6731 


6955 


56 






67 


^033 


6172 


6316 


6466 


6623 


5786 


5967 


6136 


6325 


6524 


6735 


6969 


67 






68 


5035 


6174 


6319 


5469 


6625 


6789 


5960 


6140 


6328 


6528 


6738 


6963 


58 






69 


6037 


5176 


5321 


6471 


5628 


6792 


6963 


6143 


6332 


6531 


6742 


6966 


69 




M 


63- 


64* 


65' 


66* 


W 


68* 


69^ 


70- 


71- 


72* 


73- 


74- 


M 


~ 1 


mm 


tmmm 


ma^KKM 




■■■■■ 




■■HM 


■■■■■ 








i^iMHai 


IMMMMH 




MM^ii 
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TABLE III. 



MERIDIONAL PARTS. 





1 

2 
8 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



30 
31 
32 
33 
34 
35 
36 
37 
38 

?L 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

M 



7& 

6970 
6974 
6978 
6982 
6986 
6990 
6994 
6997 
7001 
7005 

7009 
7013 
7017 
7021 
7025 
7029 
7033 
7037 
7041 
7045 



76^ 



7210 
7214 
7218 
7222 
7227 
7231 
7235 
7239 
7243 
7247 



7252 
7256 
7260 
7264 
7268 
7273 
7277 
7281 
7285 
7289 



7048 
7052 
7056 
7060 
7064 
7068 
7072 
7076 
7080 
7084 



7294 
7298 
7302 
7306 
7311 
7315 
7319 
7323 
7328 
7332 



7088 
7092 
7096 
7100 
7104 
7108 
7112 
7116 
7120 
7124 

7128 
7132 
7136 
7140 
7145 
7149 
7153 
7157 
7161 
7165 



7336 
7341 
7345 
7349 
7353 
7358 
7862 
7366 
7371 
7375 



7379 
7384 
7388 
7392 
7397 
7401 
7406 
7410 
7414 
7419 



7169 
7173 
7177 
7181 
7185 
7189 
7194 
7198 
7202 
720 6 

76^ 



7423 
7427 
7432 
7436 
7441 
7445 
7449 
7454 
7458 
7468 

76^ 



77° 



7467 
7472 
7476 
7481 

7485 
7490 
7494 
7498 
7503 
7507 



7512 
7516 
7521 
7525 
7530 
7535 
7539 
7544 
7548 
7553 



7557 
7562 
7566 
7571 
7576 
7580 
7585 
7589 
7594 
7599 



7603 
7608 
7612 
7617 
7622 
7626 
7631 
7636 
7640 
7645 



7650 
7654 
7659 
7664 
7668 
7673 
7678 
7683 
7687 
7692 



7697 
7702 
7706 
7711 
7716 
7721 
7725 
7730 
7735 
7740 

77° 



78^ 



7745 
7749 
7764 
7759 
7764 
7769 
7774 
7778 
7783 
7788 



7793 
7798 
7803 
7808 
7813 
7817 
7822 
7827 
7832 
7837 



7842 
7847 
7852 
7857 
7862 
7867 
78721 
7877 
78821 
7887 



7892 
7897 
7902 
7907 
7912 
7917 
7922 
7927 
7932 
7937 



7942 
7948 
7953 
7958 
7963 
7968 
7973 
7978 
7983 
7989 



7994 
7999 
8004 
8009 
8014 
8020 
8025 
8030 
8035 
8040 

78° 



79° 



8046 
8051 
8056 
8061 
8067 
8072 
8077 
8083 
8088 
8093 



8099 
8104 
8109 
8115 
8120 
8125 
8131 
8186 
8141 
8147 



8152 

8158 
8168 
8168 
8174 
8179 
8185 
8190 
8196 
8201 



8207 
8212 
8218 
8223 
8229 
8234 
8240 
8245 
8251 
8256 



8262 
8267 
8273 
8279 
8284 
8290 
8295 
8301 
8307 
8312 



8318 
8324 
8329 
8335 
8341 
8347 
8352 
8358 
8364 
8369 

79° 



80< 



8375 
8381 
8387 
8393 
8398 
8404 
8410 
8416 
8422 
8427 



8433 
8439 
8445 
8451 
8457 
8463 
8469 
8474 
8480 
8486 



8492 
8498 
8504 
8510 
8516 
8522 
8528 
8534 
8540 
8546 



8552 
8558 
8565 
8571 
8577 
8588 
8589 
8595 
8601 
8607 



8614 
8620 
8626 
8682 
8638 
8644 
8651 
8657 
8663 
8669 



8676 
8682 
8688 
8695 
8701 
8707 
8714 
8720 
8726 
8738 

80° 



sr 



8739 
8745 
8752 
8758 
8765 
8771 
8778 
8784 
8791 
8797 



8804 
8810 
8817 
8823 
8830 
8836 
8843 
8849 
8856 
8863 



8869 
8876 
8883 
8889 
8896 
8908 
8909 
8916 
8923 
8980 



8986 
8943 
8950 
8957 
8968 
8970 
8977 
8984 
8991 
8998 



9005 
9012 
9018 
9025 
9032 
9039 
9046 
9053 
9060 
9067 



9074 
9081 
9088 
9096 
9108 
9110 
9117 
9124 
9181 
913 8 

8r 



82° 



9145 
9153 
9160 
9167 
9174 
9182 
9189 
9196 
9203 
9211 



9218 
9225 
9238 
9240 
9248 
9255 
9262 
9270 
9277 
9285 



9292 
9300 
9307 
9315 
9822 
9330 
9387 
9845 
9353 
9360 



9368 
9376 
9388 
9891 
9399 
9407 
9415 
9422 
9480 
9437 



9445 
9453 
9461 
9469 
9477 
9485 
9493 
9501 
9509 
9517 



9525 
9583 
9541 
9549 
9557 
9565 
9673 
9581 
9589 
9598 

82° 



83° 



9606 
9614 
9622 
9631 
96391 
9647 
9655 
9664 
9672 
9680 



9689 
9697 
9706 
9714 
9723 
9731 
9740 
9748 
9757 
9765 



9774 
9788 



9791 10354 



9800 
9809 



10364 
10374 



9817 1U385 



9826 
9835 
9844 
9852 



9801 
9670 
9879 
9888 
9897 
9906 
9915 
9924 
9983 
9942 



9951 

9960 

9969 

9978 

9987 

9996 

10005 

10015 

10024 

10083 



10043 
10052 
10061 
10071 



10099 
10108 
10118 
10127 

83° 



84' 



10137 
10147 
10156 
10166 
10175 
10185 
10195 
10205 
10214 
10224 



10234 
10244 



1025410905 



10264 
10274 
10284 
10294 
10804 
10314 
10824 



10334 
10344 



10395 
10405 
10416 
10426 



10437 
10447 
10457 
10468 
10478 
10489 
10500 
10510 
10521 
10532 



10542 
10653 
10564 
10575 
10586 
10597 
10608 
10619 
10630 
10641 



10652 
10668 
10674 
10685 



1008010696 
1008910708 



10719 
10730 
10742 
10758 

84' 



85° 



10765 
10776 
10788 
10799 
10811 
10828 
10884 
10846 
10868 
10870 



10881 
10893 



10917 
10929 
10941 
10953 
10965 
10978 
10990 



11002 

11014 

11027 1 

11039 

11052 

11064 

11077 

11089 

11102 

11115 



11127 
11140 
11153 
11166 
11179 
11192 
11205 
11218 
11231 
11244 



11257 



11284 
11297 
11310 
11324 
11388 
11351 
11365 
11378 



11392 
11406 
11420 
11484 
11448 
11462 



11490 
11504 
1151 8 

86' 



86° 



11992 
12008 
12025 
12041 
12058 
12075 
12092 
12109 
12126 
12143 



12160 



1127012177 



12194 
12212 
12229 
12247 
12266 
12282 
12300 
12318 



12336 
12354 
12378 
12391 
12409 
12428 



11476 12446 



12465 
12484 
12503 

86° 



M 



M 





TABLE II 


L 

iRTS. 






TABLE II] 

CORRECTION OF TSS MEAI 


' » 

>• 

r RSFRACnON. 


69 


MERIDIONAL Pi 


App. 
Alt 


Height of the fhennoineter. || 


20® 


26° 


rjy 


38° 

+r 
35 


440 


50« 


50«^ 


62* 


68® 


740 

63 


80«> 

7S' 


-_ 1 AMTA 


88*' 


89^ 


M 


C5/ 


o / 
2 


91 


72 


53 


17 





To' 


82 



48 





12522 


13916 


16300 


1 


12541 


13946 


16357 


2 10 


87 


68 


50 


33 


16 





16 


81 


46 


60 


74 


2 


12561 


13974 


16416 


2 20 


83 


65 


48 


32 


16 





15 


30 


44 


58 


71 


3 


12580 


14004 


16476 


2 30 


80 


68 


i46 


30 


15 





15 


29 


43 


56 


68 


4 


12599 


14033 


16537 


2 40 


77 


60 


44 


29 


14 





14 


28 


41 


54 


66 


5 


12619 


14063 


16599 


2 50 


74 


58 


43 


28 


14 





18 


27 


40 


52 


64 


6 


12639 


14093 


16662 


3 


71 


56 


41 


27 


18 





IS 


26 


88 


50 


61 


7 


12659 


14123 


16726 


8 10 


68 


54 


40 


26 


13 





12 


25 


37 


48 


59 


8 


12679 


14154 


16792 


8 20 


66 


52 


38 


25 


13 





12 


24 


35 


46 


57 


9 


12699 


14185 


16858 


3 30 


64 


50 


37 
86 


24 
24 


12 





11 


23 


84 
33 


45 
43 


55 
53 


10 


12719 


14216 


16926 


8 40 


62 


49 


12 





11 


22 


11 


12739 


14247 


16996 


8 50 


60 


47 


35 


23 


11 





10 


21 


31 


42 


52 


12 


12759 


14279 


17067 


4 


58 


45 


33 


22 


11 





10 


20 


30 


40 


50 


13 


12780 


14311 


17139 


4 30 


53 


42 


81 


21 


10 





9 


19 


28 


37 


45 


14 


12801 


14343 


17213 


5 


48 


38 


28 


18 


9 








17 


26 


33 


40 


15 


12821 


14376 


17289 


5 80 


45 


35 


26 


17 


8 





8 


16 


24 


31 


38 


16 


12842 


14409 


17366 


6 


41 


32 


24 


16 


8 





7 


15 


22 


29 


35 


17 


12863 


14442 


17445 


6 30 


38 


30 


22 


14 


7 





7 


14 


20 


27 


33 


18 


12885 


14476 


17526 


7 


36 


28 


21 


14 


7 





6 


13 


19 


25 


81 


19 


12906 


14509 


17609 


7 80 


34 
32 


27 
25 


20 


13 


6 





6 


12 
11 


18 
16 


24 
22 


29 
27 


20 


12927 


14543 


17694 


8 


19 


12 


6 





5 


21 


12949 


14578 


17781 


8 30 


30 


23 


17 


11 


6 





5 


10 


16 


20 


25 


22 


12970 


14613 


17870 


9 


28 


22 


16 


10 


5 





5 


10 


14 


19 


24 


23 


12992 


14648 


17962 


9 30 


27 


21 


16 


10 


5 





5 


10 


14 


19 


28 


24 


13014 


14684 


18056 


10 


26 


20 


15 


10 


5 





4 


9 


18 


18 


22 


25 


13036 


14720 


18153 


10 30 


24 


19 


15 


10 


5 





4 


9 


13 


17 


21 


26 


13059 


14756 


18252 


11 


23 


18 


14 


9 


5 





4 


8 


12 


16 


20 


27 


13081 


14793 


18355 


11 30 


22 


17 


13 


9 


4 





4 


8 


12 


16 


19 


28 


13104 


14830 


18461 i 12 


21 


17 


13 


8 


4 





4 


8 


11 


15 


18 


29 
80 


18126 


14868 


18570 


13 


20 
18 


16 
14 


12 
11 


8 
7 


4 
4 





3 


7 
6 


10 
9 


14 
13 


17 

16 


13149 


14906 


18683 


14 





8 


31 


13172 


14944 


18799 


15 


17 


13 


10 


6 


3 





3 


6 


9 


12 


15 


32 


13195 


14983 


18920 


16 


16 


12 


9 


6 


3 





8 


6 


8 


11 


14 


38 


13219 


15022 


19046 


17 


15 


12 


9 


6 


3 





3 


6 


8 


11 


13 


34 


13242 


15062 


10174 


18 


14 


11 


8 


5 


3 





2 


5 


7 


10 


12 


35 


18266 


15102 


19309 


19 


13 


10 


8 


5 


3 





2 


5 


7 


9 


11 


36 


13290 


15143 


19450 


20 


13 


10 


7 




2 





2 


4 


6 


9 


11 


37 


13314 


15184 


19596 


21 


12 


9 


7 




2 





2 


4 


6 


8 


10 


38 


18338 


15226 


19749 


22 


11 


9 


7 




2 





2 


4 


6 


8 


10 


89 


13362 


15268 


19909 


23 


11 

10 


8 

8 


6 
6 


A 


2 





8 


4 


6 


7 


9 
9 


40 


.13386 


15311 


20076 


24 


2 





2 


4 


5 


7 


41 


13411 


15854 


20253 


25 


10 


8 


6 


" 


2 





2 


4 


5 


7 


8 


42 


1M36 


15398 


20439 


26 


9 


8 


6 




2 





2 


4 


5 


7 


8 


43 


13461 


15442 


20635 


27 


9 


7 


5 




2 





2 


3 


5 


6 


8 


44 


13486 


15487 


20844 


28 


9 


7 


5 


3 


2 





1 


3 


5 


6 


7 


45 


13511 


15532 


21066 


29 


8 


6 


5 


3 


2 





1 


3 


4 


6 


7 


46 


13537 


15579 


21303 


30 


8 


6 


5 


8 


2 





1 


2 


4 


5 


7 


47 


13563 


15625 


21557 


32 


7 


5 


4 


2 







1 


2 


4 


5 


6 


48 


13589 


15673 


21833 


34 


7 


5 


4 


2 







1 


2 


3 


5 


6 


49 


13615 


15721 


22132 


'36 


6 


5 
5 


4 
4 


2 
2 








1 


2 


3 


4 


5 
5 


50 


13641 


15770 


22459 


38 


6 


1 


2 


3 


4 


51 


13668 


15819 


22822 


40 


6 


4 


8 


2 







1 


2 


8 


4 


5 


52 


13695 


15869 


23226 


45 


5 


4 


3 


2 


* 





1 


1 


2 


8 


4 


53 


13722 


15920 


23685 


60 


4 


3 


2 


1 







1 


1 


2 


3 


8 


54 


13749 


15972 


24215 


55 


8 


8 


2 


1 







1 


1 


2 


2 


3 


5d 


13776 


16024 


24842 


60 


8 


2 


2 


1 


_ 








1 


1 


2 


2 


56 


13804 


16078 


25609 


65 


2 


2 


1 


1 














1 


1 


2 


57 


13832 


16132 


26598 


70 


2 


1 


1 

















1 


1 


1 


58 


13860 


16187 


27992 


80 


1 


1 























1 


1 


59 


13888 


16248 


30375 


90 



































M 


87* 


88^ 


89" 








28.3 


28.7 


29.2 


29.6 


30.0 


+ 

30.5 


+ 
30.9 




1 






He 


iffhtO 


ftheJ 


Baron 


neter. 




«| 



70 



TABLE IV. 

MEAN REFRACTION. 



aST 



o » 














OSS 



5 

10 
16 

20 20 
26 
SO 
S6 
40 
46 





1 
1 
1 
1 
1 
1 
1 
1 



60 
66 

6 
10 
16 
20 
26 
30 
36 



1 
1 
1 
1 
2 
2 



40 
46 
60 
66 

6 
2 10 
2 16 
2 20 
2 26 



2 SO 
2 36 
2 40 
2 46 
2 60 
65 



2 

3 
3 
3 
3 





6 

10 

16 



3 20 

3 25 
3 30 
3 36 
3 40 
3 46 
3 60 



3 

4 
4 



66 

6 



4 

4 
4 
4 
4 
4 
4 
4 
4 
4 



10 
16 
20 
26 
30 
36 
40 
46 



Refn 




32 10 
31 22 
30 36 
60 
20 6 
28 23 
27 41 
27 
26 20 



26 42 
26 6 
24 20 
23 64 
23 20 
47 
16 
21 44 
21 16 
20 46 



20 18 
19 61 
19 26 
19 
18 36 
18 11 
17 48 
17 26 
17 4 
16 44 



16 24 
16 4 
16 46 

15 27 

16 9 
14 62 
14 36 
14 20 
14 4 
13 49 



13 34 

13 20 
13 6 
12 63 
12 40 
12 27 
12 16 
12 3 
11 61 
11 40 



11 29 
11 18 
11 8 
10 68 
10 48 
10 39 
10 20 
10 20 
60 10 11 
6610 2 



^r 



o / 



6 
6 
6 
6 
6 
6 
6 
6 
5 
6 




6 

10 
16 
20 



SO 
36 
40 
46 



6 60 
6 66 
6 
6 6 
6 10 
6 16 
6 20 
6 26 
6 30 
6 36 



6 40 
6 46 
6 60 

6 65 

7 



7 
7 
7 
7 



6 
10 
15 
20 



726 



30 
36 
40 
45 
60 
65 

5 

8 10 
8 15 



7 
7 
7 
7 
7 
7 
8 
8 



8 20 
8 26 
8 30 
8 35 
8 40 
8 45 
8 60 

8 6S 

9 
9 6 



9 10 
9 16 
9 20 
9 26 
9 30 
9 35 
9 40 
45 
9 60 
9 63 



Refr. 



9 64 
9 46 
9 38 
9 30 

9 a 

9 16 
9 8 
9 1 
8 64 
8 47 



8 41 
8 34 
8 28 
8 21 
8 16 
9 
3 
57 
61 
46 



8 
8 
7 

7 
7 



7 
7 
7 
7 
7 
7 
7 
7 
7 



40 
36 
30 
26 
20 
16 
11 
6 
2 



6 67 



6 63 
6 49 
6 46 
6 41 
6 37 
6 33 
6 29 
6 25 
6 22 
6 18 



6 16 
6 11 



6 
6 
6 
6 
5 
5 
6 
5 



8 
6 
1 
68 
66 
62 
48 
46 



5 
5 
5 
6 
5 
5 
6 
5 
6 
5 



42 

30 
36 
34 
81 
28 
26 



20 

18 



ir 



o / 
10 
10 10 
10 20 
10 30 
10 40 

10 60 

11 
11 10 
11 20 
11 30 



11 40 

11 60 

12 
12 10 
12 20 
12 SO 
12 40 

12 60 

13 
13 10 



13 20 
13 30 
U 40 

13 60 

14 
14 10 
14 20 
14 30 
14 40 
14 60 



16 
15 




10 



16 20 
16 30 
16 40 

15 60 

16 
16 10 
16 20 
16 30 



16 40 

16 60 

17 
17 10 
17 20 
17 30 
17 40 

17 60 

18 
18 10 



18 20 
18 30 
18 40 

18 60 

19 
19 10 
19 20 
19 SO 
19 40 
19 60 



Refr. 



6 
6 
6 
6 

4 
4 
4 
4 
4 
4 



15 
10 
6 

66 
51 
47 
43 
39 
34 



21 40 
21 60 



22 
20122 





10 



4 31 
4 27 
4 23 
4 

4 161122 20 

4 13 

4 9 

4 6 

4 3 

4 



3 67 
3 64 
3 61 
3 48 
3 46 
3 43 
3 40 
3 38 
3 36 
3 33 



3 30 
3 28 
3 26 
3 24 
3 21 



3 
3 
3 

3 
3 



19 
17 
16 
12 



3 

3 
3 
3 
3 
2 



6 
4 
3 
1 
50 



2 67 
2 66 
2 64 

2 



2 61 
2 49 
2 47 
2 46 
2 44 
2 43 
2 41 
2 40 
2 38 
2 37 



20 
20 10 
20 20 
20 30 
20 40 
20 60 



21 
21 



22 30 
22 40 

22 60 

23 
23 10 



62 28 



^ 




10 



21 20 
21 30 



23 20 
23 30 
23 40 

23 60 

24 
24 10 
24 20 
24 30 
24 40 
24 60 



25 
25 10 
25 20 

25 30 

26 40 

25 60 

26 
26 10 
26 20 

10126 30 



8 26 



40 

26 60 

27 
27 16 
27 30 

27 46 

28 
28 16 
28 30 

46 



29 

29 iO 

30 

30 30 
81 

31 30 

32 

32 30 

33 
S3 30 



Refr. 



2 36 
2 34 
2 32 
2 31 
2 29 
2 28 
2 27 
2 26 
2 25 
2 24 



2 23 
2 21 
2 20 
2 19 
2 18 
2 17 
2 16 
2 16 
2 14 
2 IS 



2 12 
2 11 
2 10 
2 9 



2 
2 
2 
2 
2 
2 



8 
7 
6 
6 
4 
3 



2 
2 
2 
1 
1 
1 
1 
1 
1 
1 



2 
1 

59 
68 
67 
66 
55 
65 
64 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



63 
62 
61 
60 
49 
48 
47 
46 
45 
44 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



42 
40 
38 
87 
36 
83 
31 
30 
28 



o J 

34 

34 30 

35 

36 30 
36 

36 30 

37 

37 30 

38 
38 30 



39 

39 30 

40 



41 
42 
43 
44 

46 
46 
47 



26 90 



n 



48 
49 
50 
61 
62 
63 
64 
55 
56 
57 



68 
69 
60 
61 



63 
64 
65 
66 
67 



68 
60 
70 
71 
72 
73 
74 
75 
76 
77 



78 
79 
80 

81 
82 
83 
84 
86 
88 
































































Refr. 



1 
1 
1 
1 
.1 
1 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 

































24 
23 
21 
20 
18 
17 
16 
14 
13 
11 



10 

9 

8 

6 

3 

1 

69 

67 

65 

63 



61 
49 
48 
46 
44 
43 
41 
40 
38 
37 



36 
34 
33 

32 
30 



28 
26 
26 
24 
















23 
22 
21 
19 
18 
17 
16 
15 
14 
13 



12 
11 
10 
9 









a 



8 
7 
6 
4 
2 




TABLEV. 


Dip of the 
Horiioii. 


^ 




-1 


Dip. 


n ' 




Feet 

1 


/ » 


68 


2 


1 21 


3 


1 40 


4 


1 66 


6 


2 9 


6 


2 21 


7 


2 33 


8 


2 44 


9 


2 53 


10 


3 2 


11 


3 10 


12 


3 19 


13 


3 27 


14 
16 


3 36 
3 42 


16 


3 50 


17 


8 57 


18 


4 4 


19 
20 


4 11 
4 17 


21 


4 23 


22 


4 30 


23 


4 36 


24 


4 42 


26 


4 52 


28 


6 6 


30 


5 15 


35 


6 89 


40 


6 4 


45 


6 27 


60 


6 46 


60 


7 25 


70 


8 1 


80 


8 34 


90 


9 6 


100 


9 35 



TABLE VL 

Sun's Faral- 
. lax in Alt 



'43 




10 
20 
30 
40 
50 
55 



60 
66 
70 
76 
80 
86 
90 



1 

& 



9 
9 

8 
8 
7 
6 
6 



4 
4 
3 
2 
2 
1 




TAB.Vn. 

Moons 




TABLE Vm. 

Dip at differ. Distances 
nt)m the Obsenrer. 



I 



1 
1 
i 



2 
2i 



3 

4 
6 



6 2 



Height Of the Eye 
in Feet 



10 



11' 
6 
4 

3 



3 
8 
2 
2 



2 
2 
2 
2 



12 

8 
6 



5 
4 
4 
3 



3 

8 
8 
8 



16 



34 

17 

12 

9 



7 
6 
6 
4 



4 
4 

4 
4 



20 



46' 



16 
12 



10 
8 
7 
6 



6 
6 
6 
4 



25 



57' 
28 
19 
16 



12 
10 

8 

7 



6 
6 
6 
6 



SO 



34 



17 



14 

12 



8 



7 
6 
6 
6 





TABLE IX- 71 


For 


correcting the Obskrybd Altitude of the Sum's Lower Limb, ¥7hen 




taken by a Fore Observation. 


Oba. 
▲It. 


Height of the Eye above the Sea in feet. | | 


6 


8 


10 


12 


14 


16 
2'. 3 


18 


20 


22 


24 


26 


28 


30 


32 


34 


36 


50 ©1 


3'. 8 


3'.5 


3M 


2'.8 


2*. 5 


2'. J 


1'.8 


1'.6 


1'.4 


r.2 


I'.O 


o'.a 


O'.O 


0'.5 


0'.3 


5 


20 


4.3 


4.0 


3.6 


3.3 


3.1 


2.8 


2.6 


2.3 


2.1 


1.9 


1.7 


1.5 


1.3 


1.1 


1.0 


0.8 


S 40 


4.8 


4.5 


4.1 


3.8 


3.5 


8.3 


3.1 


2.8 


2.6 


2.4 


2.2 


2.0 


1.8 


1.6 


1.5 


1.8 


a 





5.3 


4.9 


4.6 


4.3 


4.0 


3.7 


3.5| 3.3 


3.0 


2.8 


2.6 


2.4 


2.2 


2.1 


1.9 


1.7 


6 20 


5.7 


5.4 


5.0 


4.7 


4.4 


4.1 


3.9 


8.7 


3.3 


3.2 


8.0 


2.8 


2.6 


2.6 


2.3 


2.0 


6 40 


6.0 


5.7 


5.3 


5.0 


4.7 


4.5 


4.3 


4.0 


3.8 


8.6 


3.4 


3,2 


8.0 


2.8 


2.7 


2.3 


7 





6.4 


6.0 


6.7 


5.4 


5.1 


4.8 


4.6 


4.4 


4.1 


3.9 


3.7 


3.5 


3.3 


8.2 


3.0 


2.7 


7 20 


6.7 


6.3 


6.0 


5.7 


5.4 


5.1 


4.9 


4.7 


4.4 


4.2 


4.0 


8.8 


8.6 


3.5 


3.8 


3.1 


7 40 


6.9 


6.6 


6.2 


5.9 


5.7 


5.4 


5.2 


4.9 


4.7 


4.5 


4.8 


4.1 


8.9 


8.8 


8.6 


8.4 


8 


^ 


7.2 


6.8 


6.5 


6.2 


5.9 


5.7 


5.4 


5.3 


5.0 


4.8 


4.6 


4.4 


4.2 


4.0 


3.9 


3.7 
3.9 


8 20 


7.5 


7.1 


6.7 


6.5 


6.2 


5.9 


5.7 


5.5 


5.2 


5.0 


4.8 


4.6 


4.4 


4.8 


4.1 


8 4(^ 


7.7 


7.3 


7.0 


6.7 


6.4 


6.1 


5.9 


6.7 


5.5 


6.2 


6.0 


4.8 


4.7 


4.6 


4.3 


4.1 


9 





7.^ 


7.5 


7.2 


6.9 


6.6 


6.4 


6.1 


5.9 


5.7 


6.5 


6.3 


5.1 


4.9 


4.7 


4.6 


4,4 


9 20 


8.1 


7.7 


7.^ 


7,1 


6.8 


6.6 


6.3 


6.1 


6.9 


5.7 


6.6 


6.3 


6.1 


4.9 


4^7 


4,6 


9 40 


8.3 


7.9 


7.e 


7.3 


7.0 


6.7 


6.5 


6;3 


6.1 


6.8 


6.6 


6.4 


6.3 


6.1 


4.9 


4.7 


10 


^ 


8.6 


8.1 


7.8 


7.5 


7.2 


6.9 


6.7 


6.6 


6.2 


6.0 


6.8 


6.6 


6.4 


6.3 


6.1 


4.9 


10 zm 


8.7 


8.3 


8.0 


7.7 


7.4 


7.2 


6.9 


6.7 


6.5 


6.3 


6.1 


6.9 


6.7 


6.6 


6.4 


6.2 


11 


(^ 


8.9 


8.6 


8.2 


7.9 


7.6 


7.4 


7.2 


6.9 


6.7 


6.6 


6.3 


6.1 


6.9 


5.7 


6.6 


6.4 


11 S(^ 


9.1 


8.8 


8.4 


8.1 


7.8 


7.6 


7.4 


7.1 


6.9 


6.7 


6.6 


6.3 


6.1 


6.9 


6.8 


6.6 


12 
12 




"0 


9.3 


9.0 
9.3 


8.7 


8.3 


8.0 


7.8 


7.6 


7.3 


7.1 
7.4 


6.9 
7.2 


6.7 


6.6 


6.3 


6.2 


6.0 


6.8 


9.6 


9.0 


8.7 


8.4 


8.1 


7.9 


7.7 


7.0 


6.8 


6.6 


6.6 


6.3 


6.1 


14 


n 


9.9 


9.6 


9.2 


8.9 


8.7 


8.4 


8.2 


7.9 


7.7 


7.5 


7.3 


7.1 


6.9 


6.8 


6.6 


6.4 


IS 


n 


10.2 


9.8 


9.5 


9.2 8.9 


8.7 


8.4 


8.2 


8.0 


7.8 


7.6 


7.4 


7.2 


7.0 


6.9 


6.7 


16 


n 


10.4 


10.1 


9.7 


0.4 9.1 


8.9 


8.7 


8.4 


8.2 


8.0 


7.8 


7.6 


7.4 


7.2 


7a 


6.9 


17 


n 


10.6 


10.3 


9.9 


9.6 


9.3 


9.1 


8.9 


8.6 


8.3 


8.2 


8.0 


7.8 


7.6 


7.4 


7.3 


7.1 


18 


n 


10.8 


10.4 


10.1 


9.8 


9.5 


9.3 


9.0 


8.8 


8.6 


8.4 


8.2 


8.0 


7.8 


7.6 


7.6 


7.3 


19 


w 


11.0 


10.6 


10.3 


10.0 


9.7 


9.4 


9.2 


9.0 


8.8 


8.5 


8.3 


8.1 


8.0 


7.8 


7.6 


7*4 


20 


w 


11.1 


10.7 


tO.4 


10.1 


9.8 


9.6 


9.3 


9.1 


8.9 


8.7 


8.6 


8.2 


8.1 


7.9 


7.7 


7.6 


21 





11.2 


10.9 


10.6 


10.2 


10.0 


9.7 


9.5 


9.2 


9.0 


8.8 


8.6 


8.4 


8.2 


8.1 


7.9 


7.7 


22 





11.4 


11.0 


10.7 


10.4 


10.1 


9.8 


9.6 


9.4 
9.5 


9.1 


8.9 


8.7 


8.6 


8.3 


8.2 
8.3 


8.0 
8.1 


7.8 
7.9 


23 





11.5 


ll.l 


10.8 


10.5 


10.2 


9.9 


9.7 


9.2 


9.0 


8.8 


8.6 


8.4 


94 





11.6 


11.2 


10.9 


10.6 


10.3 


10.0 


9.8 


9.6 


9.3 


9.1 


8.9 


8.7 


8.6 


8.4 


8.2 


8.0 


25 





11.7 


11.3 


11.0 


10.7 


10.4 


10.1 


9.9 


9.7 


9.4 


9.2 


9.0 


8.8 


8.6 


8.6 


8.3 


8.1 


26 





11.7 


11.4 


11.0 


10.7 


10.5 


10.2 


10.0 


9.7 


9.5 


9.3 


9.1 


8.9 


8.7 


8.6 


8.4 


8.2 


27 





11.8 


11.5 


11.1 


10.8 


10.5 


10.3 


10.1 


9.8 


9.6 


9.4 


9.2 


9.0 


8.8 


8.6 


8.6 


8.3 


28 





11.9 


11.6 


11.2 


10.9 


10.6 


10.4 


10.2 


9.9 


9.7 


9.6 


9.8 


9.1 


8.9 


8.7 


8.6 


8.4 


SO 





12.0 


11.7 


11.3 


11.0 


10.8 


10.5 


10.3 


10.0 


9.8 


9.6 


9.4 


9.2 


9.0 


8.9 


8.7 


8.5 


32 





12.2 


11.8 


11.5 


11.2 


10.9 


10.6 


10.4 


10.2 


9.9 


9.7 


9.5 


9.3 


9.1 


9.0 


8.8 


8.6 


34 





12.3 


11.9 


11.6 


11.3 


11.0 


10.7 


10.6 


10.3 


10.1 


9.9 


9.6 


9.4 


9.2 


9.1 


8.9 


8.7 


36 





12.4 


12.0 


11.7 


11.4 


11.1 


10.8 
10.9 


10.6 


10.4 


10.2 


9.9 


9.7 
9.8 


9.5 


9.3 


9.2 


9.0 


8.8 


38 





12.6 


12.1 


11.8 


11.5 


11.2 


10.7 


10.5 


10.2 


10.0 


9.6 


9.4 


9.3 


9.1 


8.9 


40 





12.5 


12.2 


11.8 


11.5 


11.3 


11.0 


10.8 


10.6 


10.3 


10.1 


9.9 


9.7 


9.6 


9.4 


9.2 


9.0 


42 





12.6 


12.2 


11.9 


11.6 


11.3 


11.1 


10.8 


10.6 


10.4 


10.2 


10.0 


9.8 


9.6 


9.4 


9.3 


9.1 


44 





12.7 


12.3 


12.0 


11.7 


11.4 


11.1 


10.9 


10.7 


10.5 


10.2 


10.1 


9.8 


9.7 


9.5 


9.3 


9.1 


46 





12.7 


12.4 


12.0 


11.7 


11.5 


11.2 


11.0 


10.7 


10.5 


10.3 


10.2 


9.9 


9.7 


9.6 


9.4 


9.2 


48 





12.8 


12.4 


12.1 


11.8 


11.5 


11.3 


11.0 


10.8 


10.6 


10.4 


10.2 


10.0 


9.8 


9.6 


9.5 


9.3 


50 





12.8 


12.5 


12.2 


11.9 


11.6 


11.3 


11.1 


10.9 


10.6 


10.4 


10.3 


10.0 


9.8 


9.7 


9.5 


9.3 


52 





12.9 


12.6 


12.2 


11.9 


11.6 


11.4 


11.1 


10.9 


10.7 


10.6 


10.3 


10.1 


9.9 


9.7 


9.6 


9.4 


54 





13.0 


12.6 


12.3 


12.0 


11.7 


11.4 


11.2 


11.0 


10.7 


10.5 


10.3 


10.1 


9.9 


9.8 


9.6 


9.4 


56 





13.0 


12.6 


12.3 


12.0 


11.7 
11.7 


11.5 
11.5 


11.2 
11.3 


11.0 


10.8 


10.6 


10.4 


10.2 
10.2 


10.0 


9.8 


9.7 


9.5 


58 





13.0 


12.7 


12.3 


12.0 


11.0 


10.8 


10.6 


10.4 


10.0 


9.9 


9.7 


9.5 


60 





13.1 


12.7 


12.4 


12.1 


11.8 


11.6 


11.3 


11.1 


10.9 


10.6 


10.4 


10.2 


10.1 


9.9 


9.7 


9.5 


62 





13.1 


12.8 


12.4 


12.1 


11.8 


11.6 


11.4 


11.1 


10.9 


10.7 


10.5 


10.3 


10.1 


9.9 


9.8 


9.6 


64 





13.2 


12.8 


12.5 


12.2 


11.9 


11.6 


11.4 


11.2 


10.9 


10.7 


10.5 


10.3 


10.1 


10.0 


9.8 


9.6 


66 





13.2 


12.8 


12.5 


12.2 


11.9 


11.7 


11.4 


11.2 


11.0 


10.8 


10.6 


10.4 


10.2 


10.0 


9.8 


9.7 


70 





13.3 


12.9 


12.6 


12.3 


12.0 


11.8 


11.5 


11.3 


11.0 


10.8 


10.6 


10.4 


10.2 


10.1 


9.9 


9.7 


80 





13.4 


13.1 


12.7 


12.4 


12.1 


11.9 


11.7 


11.4 


11.2 


11.0 


10.8 


10.6 


10.4 


10.2 


10.1 


9.9 


00 





13.61 


13.2 


12.9 


12.6 


12.3 


12.0 


11.8 


11.6 


11.311.1 


10.9 


10.7 


10.5 


10.4 


10.2 


10.0 


Month 
Correct 


Jan. 


Feb. Mar. 


April 


Mayl 


Jone 


Jaly 


Aug. 


Sept 


Oct. 


Not. 


Dec 


• -f 0'.3 


-|-0'.2+0'.] 


1 O'.O 


-0'.2| 


-OM 


l-0'.3 


-0'.2 


-OM 


I -l-O'.l 


-|-0*.2 


^-0'.3 



72 



TABLE X. 



Sun'W Dbclination for the Yean 1834, 1838, 1842, 1846, &c 



March 



Sept. 



f 



1 
8 
3 
4 
5 



6 
7 
8 
9 
10 



11 
12 
18 
14 
15 



Jan. 



South. 



83 8 
22 57 
22 61 
88 45 
38 



88 38 
22 84 
88 16 
28 8 
81 59 



21 
81 41 
81 31 
81 
81 



Feb: 



3915 



17 9 
16 51 
16 34 
16 16 

58 



15 405 44 



15 81 
15 8 
14 43 
14 84 



o / 



7 
7 



39 
16 
6 53 
6 30 
6 7 



Apri] 



o / 



May 



15 1 
15 19 
15 37 
15 54 



June 



Mqith. 



5 80 
4 57 
4 34 
4 10 



5014 



16 

17 
18 
19 
80 



81 
88 
83 
84 
85 



86 
27 
88 
89 
80 



31 



8013 



1018 



80 58 
20 47 
20 35 
20 22 
20 1010 



19 56 
19 43 
19 29 
19 15 
19 



18 45 
18 30 
18 14 
17 58 
17 42 



17 26 



4 

18 45 
18 

4 
44 



243 



12 83 
18 8 
11 41 
11 



800 
580 



370 



10 

10 15 
953 
9 31 
9 9 



8 47 
8 84 
8 



3 47 
3 83 

8 36 
8 18 



49 
85 
1 
37 
148. 



ION 
34 

57 

1 81 

1 44 



8 
8 



8 
81 
55 
3 18 
3 48 



88 



4 5 



6 83 

6 45 

7 8 
7 80 
7 58 



8 15 
8 37 

8 58 
9 

9 48 



8018 



10 3 
10 84 

10 45 

11 6 
II 87 



11 
18 
18 
18 
13 



13 
13 
14 
14 
14 



46 

5 

84 



8988 



38 
88 45 



16 

16 45 

17 888 5088 
17 1888 56188 
17 34 



83 
83 
83 



17 50183 

18 5 
18 80183 13 

35 
18 49 



3 



83 



19 
19 
19 

19 44 
19 5683 



4780 

880 

8820 

4880 



9 
81 



780 55 83 



8781 683 83 



81 
581 

81 36 
4881 45 



81 54 



88 

88 
88 18 
88 85 



488 

4 51 

5 14 

5 37 

6 0016 18188 3288 50 



July 



Nofflii* 



883 
1023 



9 
5 



83 
88 55 



Aug. 



Nortki 



83 1 



22 1015 88 

88 8 

81 53 
1681 45 
1981 35 



1783 
3083 
83 



81 
84 
85 
86 
87 



83 
28 



3328 
4423 



28 
28 
27 
26 
25 



1623 
2623 



23 
23 



21 
19 
16 
13 



22 44 

22 38 
32 
25 

22 18 



21 26 
21 16 
21 6 
20 55 

20 44 



20 33 
20 21 
20 9 
19 57 
19 44 



19 81 
19 18 
19 4 

18 501 
18 36 



18 21 



18 6 
17 51 
17 36 
17 20 
17 4 



1^ 48 
16 31 
16 14 
15 
15 



575 



405 



6 33 
6 10 
5 48 
25 
2 



15 
14 
14 
14 



44 
463 
283 



13 502 



13 81 
13 12 
12 53 
12 33 








12 13 
11 53 
11 330 
11 120 
10 520 



10 31 

10 10 

9 49 

9 28 

9 6 



8 45 



North. 



o / 

8 23 
8 1 
7 39 

7 17 
6 55 



Oct. 



South. 



93 



89 

17 
54 
31 

8 



44 

21 
58 
85 
11 



48 
25 

IN 
22 S 
46 



9 
32 
56 
19 
43 



3 6 
3 29 

3 53 

4 16 
4 39 



Nov. 



South. 



Dec. 



South. 



5 2 
5 25 

5 48 

6 11 
6 34 



6 57 



7 
7 

8 



19 

42 

4 



8 27 



8 49 

9 11 
933 
9 55 

10 17 



10 
10 
11 
11 
12 



88 
59 
21 
42 



12 
12 
13 
13 
13 



23 

44 



24 
44 



14 4 



14 23 
14 

15 1 
15 
15 



4221 



2022 
3822 



15 57 

16 14 
16 32 

16 49 

17 7 



22 
22 
22 
22 
22 



17 83 
17 

17 56 

18 18 
18 87 



83 
4083 
83 
83 
83 



18 43 

18 58 

19 18 
19 86 
19 40 



19 
80 
80 
80 



54 
7 



880 



38 
44 



80 
81 



481 



56 

7 

18 



81 
81 



8883 



38 



81 48 
57 

88 6 
14 

881 



m 

37 
43 
50 
55 



5 
10 
13 
17 



83 
83 
88 
83 



80 
88 
84 
86 
87 



83 
23 



8083 



83 



88 
88 
87 
86 
85 



83 
83 
83 



83 



831 

81 

191 

15 

18 



83 8 






1 

8 
3 

4 
5 



6 
7 
8 
9 
10 



11 
18 
13 
14 
15 



16 

17 
18 
19 
80 



81 
88 
83 
84 
85 



26 
87 
88 
29 
30 



31 



TABLE XL To cobbbct thb Sui^b Dbclination. 



When Dedin. f add in W. Long. \ 
18 increasing, \ sub. in £. Long. ) 



When Bedin. f sub. in W. Long. ) 
is decreasing, \ add in £. Long. ) 



Long. 



10 
80 
30 
40 
50 
60 



70 

80 

90 

100 

110 

180 



130 
140 
150 
160 
170 
180 



suk's declinatiok. 



o 
01 



1 
1 

8 
3 
3 
4 



5 
5 
6 
7 
7 
8 



1 
1 
8 

3 
3 
4 



5 
5 
6 
7 
7 
8 



o 
8 



1 
I 
9 
3 
3 
4 



9 8 



9 
10 
10 
11 
18 



11 
18 



5 

5 
6 
6 
7 

8 



3 



1 
1 

8 
3 
3 

4 



5 

5 
6 
6 
7 

8 



9 
10 
1010 



8 

9 

10 



11 
18 



8 
9 
10 
10 
11 
18 



1 
1 

8 
3 
3 

4 



5 
5 

6 
6 

7 
S 

8 

9 

10 



1 
1 
8 
3 
3 
4 



4 
5 
6 
6 
7 
8 



8 
9 



10 10 10 



11 
18 



11 
18 



o 
6 



1 
1 
8 
3 
3 
4 



4 
5 
6 
6 
7 
8 



8 
9 



1010 



11 
11 



1 

1 
8 
8 
3 

4 



4 
5 
6 
6 
7 
7 



8 

9 

9 

10 

10 

11 



8 
# 

1 
1 
8 
8 
3 
4 



4 

5 
6 
6 
7 
7 



8 

9 

9 

10 

10 

11 



o 

9 

7 



4 
5 
6 
6 
7 
7 



8 

9 

9 

10 

10 

11 



10 



3 

4 



4 

5 
5 
6 
7 
7 



8 

8 

9 

10 

10 

11 



11 



1 
1 
8 
8 
3 
4 



4 

5 
5 
6 
6 
7 



8 
8 
9 
9 
10 
11 



18 



1 
1 
8 
8 
3 
3 



4 
5 
5 
6 
6 
7 



7 
8 
9 
9 
10 
10 



13 



1 
1 
8 
8 
3 
3 



4 
4 
5 
6 
6 
J 

7 

8 
8 
9 
9 
10 



14 



1 
1 
8 
8 
3 
3 

4 
4 
5 
5 
6 
6 



7 
7 

8 

9 

9 

10 



o 
15 



4 
4 
5 
5 
6 
6 



7 

7 
8 
8 
9 
9 



16 



3 
4 

4 
5 
5 
6 



6 
7 
7 
8 
8 

9 



17 



6 
6 
7 
7 

8 
8 



o 
18 




1 
1 
8 
8 
3 



6 
6 
6 
7 
7 
8 



o 
19 



5 
6 
6 
6 
7 
7 



o 

80 


1 
1 
1 
8 
8 



o 
81 



8 
3 
3 

4 
4 

4 



5 
5 
5 
6 
6 
6 



o 
88 



01 

1 

1 

1 

1 

2 



83 





1 
1 
1 
1 



3 
3 

4 

4 



5| 4 



83J 





1 
1 
1 
1 



8 
2 
8 
2 
2 
8 






























Long. 



10 
20 
30 
40 
50 
60 



70 

80 

90 

100 

110 

120 



130 
140 
150 
160 
170 
180 






TABLE X. 
Sun's Declination for the Years 1835, 1839, 1843, 1847> &c 



73 



Sept. 



I 



1 
2 
3 

4 
5 



Ian. 



South. 



6 
7 
8 
9 
10 



22 33 
n 26 
22 18 
22 10 
22 2 



11 
12 
13 
14 
15 



21 53 
21 43 
21 33 
2! 23 
21 12 



16 
17 
18 
19 
20 



21 
22 
23 
24 
25 



26 
27 
28 
29 
30 



31 



23 3 
22 58 
22 53 
22 47 
22 40 



21 1 
20 50 
80 38 
20 25 
20 13 



Feb. 



South. 



17 13 
16 56 
16 38 
16 21 
16 3 



March 



South^ 
o / 



15 44 
15 26 
15 7 
14 
14 29 



484 



9 



14 
13 
13 
13 9 
12 49 



493 
293 



12 28 
12 7 
11 46 
11 25 
11 4 



20 U 
19 46 
19 33 
19 18 
19 4 



18 49 
18 34 
18 18 
18 2 
17 46 



17 30 



420 



10 

10 
9 

9 37 
9 14 



200 

590 

I 

1 



8 52 
8 
8 7 



302 



44 

21 
6 59 
6 36 
6 12 



5 49 
5 26 
5 3 
39 
4 16 



April 



North. 



4 23 

4 46 

5 9 
5 32 
5 55 



3 52 
29 
5 

2 42 
2 18 



I 54 
I 31 
I 7 
43 

2oa 



4N 
28 
51 
15 
39 



2 



2 

26 

2 49 

3 13 
3 36 



3 59 



6 
6 
7 
7 
7 



17 
40 
2 
25 
47 



May 



Nocth. 



14 
15 
15 
15 
16 



June 



North. 

■o — 7 



5722 023 



15 
33 



5022 23 



822 3022 



8 9 
8 31 

8 53 

9 15 
9 37 



9 58 
10 19 

10 40 

11 1 
11 22 



16 25 
16 

16 58 

17 14 
17 



4222 



22 37 

43 

22 49 

22 54 

3022 59 



23 4 
23 



822 



17 46 

18 1 

18 16^3 1221 
18 31 
18 



4623 



23 15 

18 



623 



11 4220 

12 3 
12 23120 3023 

12 43 

13 3 



20 18 



20 41 
20 52 



13 2221 323 24 

13 4221 1423 22 

14 121 2423 20 
14 2021 3323 17 
14 3821 4323 14 



21 52 



22 
22 



8 
16 



July 



North 



21 
21 



19 023 21 
19 1423 23 
19 2723 25 21 
19 4023 26 
19 5323 27 



28 
23 28 

27 
23 27 
23 25 



23 
23 
22 



1018 
6 



1 
57 
51 



22 46 
22 40 
22 33 
22 27 
22 19 



22 12 

4 

55 

21 47 

21 38 



28 

18 

8 

20 58 

20 47 



20 36 
20 24 
20 12 
20 
19 47 




Aug. 



North. 



108 



17 55 
17 39 
17 24 
17 8 



16 51 
16 35 
16 18 
16 1 
15 



445 



15 26 
15 8 
14 
14 
14 



4 

4 
503 
323 
143 



13 55 
13 36 
13 17 
12 57 
12 38 



12 
U 
11 
11 
10 



18 



580 
380 
170 
570 



10 36 

10 15 

9 54 

9 33 

9 11 



8 50 



North. 



o / 



28 

6 

44 

22 





6 38 
6 16 
5 53 
5 30 

8 



45 
22 
59 
36 
13 



2 50 
2 27 
2 4 
1 40 
1 17 







54 
30 
7N 
17 S 
40 



4 
1 27 

1 50 

2 14 
2 37 



Oct. 



South. 



3 
3 24 

3 47 

4 10 
4 34 



Nov. 



South. 



lec. 



Soutlv 



014 



5715 



4 
5 

5 43 

6 6 
6 28 



20116 
16 
16 
17 



6 51 



7 
7 
7 



14 
37 

59 



8 21 



10 33 

10 54 
11 
11 

11 58 



1820 



12 

12 39 
12 

13 19121 
18 3921 



5921 



13 59 



14 
14 
15 
15 



18 
38 



5722 



15 



34 22 



52 
10 

28 
45 



22 
22 
22 
22 



222 



17 19 
17 36 

17 52 

18 8 
18 24 



22 
23 
23 
23 
23 



8 44 

9 6 
9 28 
9 50119 2323 

10 11 



18 39 

18 54 

19 9 



19 37 



1620 
3720 



19 51 

20 4 
17 
29 

20 41 



53 

21 4 

15 



2623 
3623 



21 
21 



22 



46 
55 
4 
12 
20 



28 
35 
42 
48 
54 



59 

4 

9 

13 

16 



23 
23 
23 



23 



19 
22 
24 
26 
27 



23 
23 
23 
23 



27 
28 
27 
27 
26 



23 
23 
23 



24 
22 
19 
16 
13 



23 9 



TABLE XI. To cobbbct thb Sun's Dbolination. 



I 



1 

2 
3 
4 
5 



6 
7 
8 
9 
10 



11 
12 
13 
14 
15 



16 

17 
18 
19 
20 



21 
22 
23 
24 
25 



26 
27 
28 
29 
30 



31 



When Dedin. faddin W. Long.l 
is increasing, \ tub. in £. Long. ) 



When Dedin. f sub. in W. Long. ) 
it decreasing, \ add in £. Long.) 



Long. 



10 
20 
30 
40 
50 
60 



70 

80 

90 

100 

no 

120 



130 
140 
150 
160 
170 
180 



SUK'S DECLINATXOK. 



1 

1 

2 

'3 

3 

4 



1 
1 

21 2 
3 



3 
3 



5 
5 
6 
7 
7 
8 



9 
9 
10 
10 
11 
12 



5 
5 
6 
7 
7 
8 



3 



1 
1 
2 
3 
3 
4 



5 
5 
6 
6 
7 
8 



8 
9 
10 
10 
11 
12 



8 
9 
10 
10 
11 
12 



5 
5 
6 
6 
7 
8 



1 
1 
2 
3 
3 
4 



5 
5 
6 
6 

7 
8 



8 
9 
10 
10 
11 
12 



8 
9 
10 
10 
11 
12 



1 
1 
2 
3 
3 
4 

4 
5 
6 
6 
7 
8 



6 



8 
9 
10 
10 
11 
12 



1 
I 
2 
3 
3 
4 

4 
5 
6 
6 
7 
8 



8 
9 



I 
1 
2 
2 
3 
4 

4 
5 
6 
6 
7 
7 



8 
9 
101 9 



10 
11 
11 



10 
10 
11 



8 



4 
5 
6 
6 
7 
7 



8 

9 

9 

10 

10 

11 



9 



4 

5 
6 
6 



10 



1 

1 
2 
2 
3 
4 



8 
9 
9 



11 



4 
5 
5 
6 
7 
7 



n 

1 
1 
2 
2 
3 
4 



8 
8 
9 

lOilO 

10 



11 



4 
5 
5 
6 
6 
7 



8 
8 
9 
9 



12 



1010 



11 



1 
1 
2 
2 
3 
3 



4 
5 
5 
6 
6 
7 



7 

8 



13 



1 
1 
2 
2 
3 
3 



4 
4 
5 
6 
6 
7 



14 



9 8 
9 9 



10 
10 



9 
10 



1 
1 
2 
2 
3 
3 

4 
4 
5 
5 
6 
6 



15 



1 
1 
2 
2 
3 
8 

4 
4 
5 
5 
6 
6 



7 
7 
8 
9 
9 
10 



16 



7 

7 
8 
8 
9 
9 



1 
1 
1 
2 
2 
3 

3 
4 
4 
5 
5 
6 



17 



6 
7 
7 

8 
8 
9 



3 

4 
4 
5 
5 
6 



18 



6 
6 
7 
7 

8 8 



3 
3 

4 
4 
5 
6 

6 
6 
6 
7 



1920212223 




1 
1 
2 
2 
2 



5 
6 
6 
6 
7 
7 



Ol 

1 

1 

1 

2 

2 



2 

3 
3 

4 
4 
4 



5 
5 
5 
6 
6 
6 




1 
1 
1 
1 
2 

2 
2 
3 
3 
3 
4 



4 

4 
5 
5 

51 
5 



3 
3 
4 
4 
4 
4 



23^ 





1 
1 
1 
1 



2 
2 
2 
2 
2 
2 






























Long. 



10 
20 
30 
40 
50 
60 



70 

80 

90 

100 

110 

120 



130 
140 
150 
160 
170 
180 



K 



74 



TABLE X. 



Sun's Dsclinatiom tat the Years 1836, 1840, 1844, 1848, && 



t 



1 

9 
3 

4 
5 



6 
7 
S 
9 
10 



89 
92 



U 
19 
18 
14 
15 



16 
17 
18 
19 
90 



91 
99 
93 
94 
96 



96 
97 

98 
99 



31 



Jan* 



South. 



99 35 

99 98 



TebT 



Sotttlk 



o / 

98 4|l7J77 97 

99 5917 07 4 
99 54 16 43 6 41 
99 4816 956 18 
99 49116 75 55 



15 
15 



495 39 
305 8 



99 9015 19 



19 

4 



91 55 
91 46 
91 36 
91 96 
91 15 



91 4 
90 53 
90 41 
90 99 
90 16 



90 
19 
19 
19 
19 



18 
18 
18 
18 
17 



3 
50 
36 
99 
J 

53 
37 
99 
6 
50 



17 34 



14 
14 



45 
99 
3313 58 



534 



14 
13 
13 
13 
19 



1413 35 
11 



54 3 



34 
14 
54 



14 9 



19 
19 
11 
11 
11 



33 
19 
51 



10 

10 

10 

9 

9 



47 
9610 
4 

49 
90 



8 
8 
8 
7 



57 
35 



March 



South. 



April 



Nottii> 



May 



Norttk 



9 47 
94 




9 



1 36 
13 

49 
95 



300 
90 98 



99N 
46 

1 10 
1 33 
1 57 



9 90 
9 44 
19i3 7 
503 30 
3 54 



4 17 



4 m 

5 3 
5 96 

5 49 

6 19 



6 34 

6 57 

7 19 

7 49 

8 4 



8 96 

8 48 
9 

9 31 
9 53 



17 
18 
10118 
18 
18 



10 14 
10 35 

10 56 

11 17 
II 38 



11 
19 
19 
19 
13 



58 
18 



58 
18 



13 
13 
14 
14 
14 



37 
56 
15 
34 



efax 



1029 



92 14 



15 
15 98 

15 46|29 99199 
16 

16 91 



322 



99 
22 35 



16 
16 
17 
17 
17 



3799 
5499 
1099 
9699 
4993 



5893 
1323 
28 
4223 



67 

19 10 
19 24 
19 
19 
90 3 



15 



23 28 

27 

3820 39123 27 

26 

23 24 



20 
20 



20 
21 



21 
21 
21 
21 



6221 



11 
21 
31 
40 

49 



21 68 



June 



North. 



623 
23 



4222 41 
f2 35 

22 28 
22 21 
322 14 



48 
53 
58 



23 



3723 
5023 



23 23 
23 25 
26 
27 

23 98 



2723 



5023 



23 
23 
23 17 
23 14 
23 11 



July 



North. 



7 
3 



58 
22 53 

22 47 



722 615 13|4 
1121 5814 554 
1521 4914 373 
1821 4014 183 
9021 31 13 59 



21 21 
21 11 
21 
20 
20 38 



2919 



Aug. 



North. 



17 
17 
17 
17 
16 



59 8 
437 
987 
197 
566 



16 
16 
16 
15 
15 



396 
995 
55 
485 
314 



402 



013 
4912 



13 
13 21 
2 
49 

12 



230 



20 2712 310 
20 151142 
20 3 11 22|<) 
19 5011 20 
19 37 10 41 



2019 



24 
11 
18 57 
18 43 

18 28 



18 14 



10 201 



9 59 



Sept. 



North. 



o / 



19 
50 
28 
6 
43 



21 
59 
36 
13 
51 



28 
5 
49 
19 
56 



32 
2 9 

46 
1 93 

59 



36 
19N 

lis 

34 

58 



1 



91 
45 



9 382 8 



9 17 



2 31 



8 552 55 



8 33 



Oct. 



South. 



3 18 

3 41 

4 5 

4 98 
4 61 



14 



3716 
016 



16 629 33 

9499 40 



5 

5 

6 

6 93 

6 46 17 15 



7 9 
7 31 

7 54 

8 16 
8 38 



10 49 
11 

11 32 
11 53 
12 



Nov. 



South. 



14 
14 
15 11 
15 29 
15 48 



3391 



Dec. 



Sooth. 



5999 



53 
9 

99 10 
99 18 
99 96 



17 39|93 



17 48 

18 4 



4122 47 

16 5822 53 

22 581 



23 
23 



9 018 51 

9 93 

9 44 
10 6 
10 28 



19 
19 
19 
19 



523 
2033 
34 23 



4723 



23 21 

231 

95 

27 

27 



1020 



20 1 
14 
90 
20 



1320 



21 2 



14 14 



23 22 



12 34 

12 54121 13193 2(^ 

13 14 
13 34 2134193 14 
13 54 21 43 23 m 



3 

8 

12 

15 



18 2023 
18 d5i23 19 



93 98 
93 98 
97 
96 
5023 94 



2623 



3823 



I 



1 
2 
3 
4 
5 



6 
7 
8 
9 
10 



11 
19 
13 
14 
15 



16 
17 
18 
19 
90 



91 



84 



96 
97 



23 5 



31 



TABLE XIL 
To correct the Sun's Dedination for the changes in periods of Four Years. 



1 



II 



MONTHS. 



4 

8 

19 

16 

90 



Jakuart* 



Fbbruakt. 



Days. 



1 

•ubJ 







1 
1 



7 





1 
1 
1 



13 



•ubk 


1 
1 
1 
1 



19 
■uET 




1 
1 
1 
9 



95 



iua 
# 


1 
I 
9 
9 



Apeil. 



Days. 



Days. 



1 



•ulh 


1 
1 
9 
9 



walk 
I 




1 
9 
9 
3 



13 



1 
1 
9 
9 
3 



19 



•ub^ 

1 
1 
9 
9 
3 



95 



March. 



Dayi. 



1 
1 
9 
3 
3 



Mat. 



4 

8 
19 
16 
90 



1 
1 
9 
3 

4 



t 

1 
1 

9 
3 
3 



13 



•dd. 

1 
1 
9 
3 
3 



19 I 95 

iaariaa: 



1 
1 

9 
3 
3 



1 
1 
9 
9 
3 



DayB. 



add: 

1 
1 
9 
9 



add. 
/ 

1 
1 
9 
9 



3 I 9 



13 



add: 
t 

1 
1 
1 
9 
9 



19 



WO 
I 



1 
1 

9 

9 



95 



iss: 
I 



1 
1 
1 

9 



1 

lubk 

1 
1 
9 
3 
3 



tub. 

1 
1 
9 
3 
3 



13 

vaUb. 



1 
1 
9 
3 
3 



19 



•ub» 

1 
1 
9 
3 
4 



95 



1 
1 
9 
3 

4 



June. 



Days. 



•s 



-85 

Pi 



4 

8 

19 

16 

90 



"T" 

usss: 



1 
1 
1 
1 



add. 



1 
1 
1 



13 



so: 






1 



ly 











1^ 











4 

8 

19 

16 

20 



TABLE X. 75 

Sun's Declination for tlie Years ISS7, 1841, 1845, 1849, &c. 



I 



I Jan. 



1 
2 
3 
4 

5 



6 
7 
8 
9 
10 



11 
12 
13 
]4 
15 



Soutii* 



23 1 

22 50 
22 43 
22 87 



22 30 
22 22 
22 14 
22 6 
21 57 



Feb. 



SOQul. 



March 



ooania 



17 4 
16 47 
16 2d!6 
16 116 



7 
7 



15 .^3 



21 48 
21 38 
21 28 
21 18 
21 7 



16 
17 
18 
19 
20 



20 55 
20 44 
20 31 
20 19 
20 6 



21 
22 
23 
24 

25 



26 
27 
28 
29 
30 



31 



19 53 
19 39 
19 25 
19 M 
18 56 



15 35 
15 16 
14 57 
14 38 
14 19 



6 



32 
10 
47 
24 




3 
3 



13 59 
13 39 
13 192 
12 59 
12 38 



12 
11 
11 
11 
10 



17 
56 
35 
14 
520 



5 
5 
4 
4 



37 
14 
51 
27 

4 



April. 



"SSi^lfS^ 



4 
4 

6 
5 
6 



35 

58 
21 

44 

6| 



40 

1? 
53 

29 

6 



18 41 
18 26 
18 10 
17 54 
17 38 



17 21 



10 31 

10 9 

9 47 

9 25 

9 3 

T40 
8 18 
7 55 



42 

18 
55 
31 
7S. 





1 

1 

2 

2 
3 
3 
3 



17N. 
40 
4 
27 
51 



14 

38 

1 

2S 

48 



4 11 



6 
6 
7 
7 
7 



29 
52 
14 
36 

59 



May. 



15 
15 
15 
15 
16 



lune. 



NorUk 



622 4 



24 



4222 
5922 



8 
8 
9 
9 
9 



21 

43 

5 

26 

48 



10 
10 
10 
11 
11 



9 
30 
51 
12 
33 



11 
12 
12 
12 
13 



53 
13 
33 
53 
13 



13 
13 
14 
14 
14 



51 
10 
29 

48 



16 
16 
17 
17 
17 



33 



22 



27 



1622 3422 



July. 



North. 
15 — 



23 



1223 
2022 



22 



22 



5022 
22 
2322 



40 
46 



39 



17 
18 
18 
18 
18 



54 
9 



2423 



39 
53 



19 7 
19 21 
19 34 

19 47 

20 023 



20 
20 
20 
20 
20 



47 
58 



3221 923 



21 
21 
21 
21 



19 
29 

38 
47 



21 56 



5222 
5722 
23 222 



23 
23 



6 



1022 



23 
23 



14 
17 



2021 



23 
23 
23 
23 



22 
24 
26 
27 
27 



1223 
2423 
3623 



23 
23 



23 
23 
23 
23 



28 
28 
27 
26 
25 

23 
21 
18 
15 
12 



8 

4 

59 

54 

49 



Aug, 



North. 



Sept. 



North. 



22 
22 



43 
37 
30 
23 

16 



22 



21 
21 



8 



51 

42 

33 



21 
21 
21 
20 
20 



23 
13 
3 
52 
41 



20 
20 
20 
19 
19 



30 



19 
19 
19 
18 
18 



6 
53 
41 

14 



46 

32 



18 17 



18 28 
17 47 
17 31 
17 16 
16 59 



16 
16 
16 
15 
15 



43 
26 
9 
525 
35 



15 
14 
14 
14 
14 



174 



59 
41 
233 



33 
4 10 
3 47 

24 
3 1 



13 
13 
13 
12 
12 



45 

26 

7 

47 

28 



12 



1811 



11 
11 
10 



48 

27 

7 

46 



10 

10 

9 

9 

9 



25 
4 

43 

22 





8 39 



17 
7 55 
7 33 
7 11 
6 49 



Oct. 



South. 



Nov. 
South. 



3 12 
3 36 

3 59 

4 22 
4 45 



6 26 
6 4 
5 41 
19 
4 56 



2 38 
2 15 
1 52 
1 28 
1 5 



42 

18N. 
58. 
29 
52 



15 
39 
2 2 
2 26 
2 49 



5 9 
5 32 

5 55 

6 18 
6 40 



7 3 

7 26 

7 48 

8 11 
8 33 



8 55 

9 17 
9 39 

10 1 
10 22 



10 44 

11 5 
11 26 

11 47 

12 8 



12 29 

12 49 
13 

13 30 
13 49 



14 9 



14 
14 
15 
15 
15 



Dec. 



South. 



I 



2821 

4722 

622 



25 
48 



16 
16 
16 
16 
17 



19 
37 
54 
11 



22 
22 



51 



8 

17 

24 



222 



17 
17 
18 
18 
18 



22 
22 
22 

2823 



44 



18" 

19 

19 

19 

19 



19 
20 
20 
20 
20 



5723 



11 



47 



20 
21 
1021 
21 
21 



23 



023 
1623 
8223 

4723 
23 
1623 
3023 
4423 



32 
89 
45 
51 
67 
2 
7 
11 
15 
18 



21 
23 
25 
26 
27 



23 



2323 
3623 



59 
10 
21 
31 
41123 



23 
23 
23 
23 
23 



28 
28 
27 
26 
26 

23 
21 
18 
14 
11 



23 7 



1 
2 
3 
4 
5 



6 

7 

8 

9 

10 



11 
12 
13 
14 
15 



16 
17 
18 
19 
20 



21 
22 
23 
24 
26^ 

26 
27 
28 
29 
30 



81 



TABLE! XII. 
To correct the Sun's Declination for tlie changes in periods of Four Years. 




MONTHS. 



JULT* 



Dayi. 



4 

8 

12 

16 

20 



4 

8 
18 
16 
20 



1 

sub. 
/ 





1 



7 



0^ 


1 
1 
1 



18 


1 
1 
1 
1 



19 



t 


1 
1 
1 
2 



26 



lub. 


1 
1 
2 
2 



October. 



Dayi. 



add. 
r 

i 
1 

2 
3 
3 



•dd. 

1 
1 
2 
8 
3 



13 



!• 



add. 

1 
1 
2 
3 
3 



19 



1 
1 

2 
3 
3 



25 



add. 
f 

1 
1 
2 
2 
3 



August. 



Dayi. 



tab, 
I 


1 
1 
2 
2 



fub» 
r 


1 
2 
2 
2 



13 



sub. 
I 

1 
1 
2 
2 
3 



19 



•ub. 

1 
1 
2 
2 
3 



^5 

•ub» 
r 

1 
1 
2 
3 
3 



NOVEMBBR. 



Days. 



add. 

. 9 

1 
1 
2 



add. 
t 


1 
2 
2 
3 



13 



add. 
t 


1 
1 
2 
2 



19 



aaa: 



1 
1 

2 

2 



25 



1S£ 
t 


1 
1 
1 
2 



September. 



Dayi. 



fobb 

1 
1 
2 
8 
3 



lub. 
# 

1 
1 
2 
3 
3 



18 



iub» 

1 
1 
2 
8 
8 



19 



1 
1 
2 
8 
4 



25 



I 
1 

2 
8 

4 



December. 



Days. 



add. 
I 


1 
1 
1 
2 



sss. 

I 




1 
1 
1 



13 

add7 







IV 











25 











II 



4 

8 

12 

16 

20 



4 

8 

12 

16 

20 



76 



TABLE XIII. 



The Right Ascbivsions and Dbclinations of the Principal Fixbd 

Stabb^ adapted to Januabt 1834. 



y 

a 
i9 

a 
a 
a 
a 
i9 
a 
a 



a 
i9 

r 

8 

ff 
a 
a 
a 
a 



Pr.Ni 



Peganis AlgerM . 

CauiopeU Sehedar • 

Andromeda Jlftrodk .. 

Ursa Minor PoU Star 

Eridaniu Aehemar 

Ariel ..•••• Akixtis 

Getus Menkar 

Perseus A^ 

Perseus ....• 

Taurus Aldbbarak 



•••• 



CapeUa 
Riga .. 



,Bakari», 



Auriga 

Orion 

Taurus 

Orion •••••••. 

Orion 

Orion 

Columba , 

Orion 

Argo 

Canis Major ;„Siriut 



Bet0lguei 
Canoput, 



2.8 

3 

2 
2.3 

1 

3 

2.8 
Var. 
2.8 

1 



Wght 
in Tlmft 





1 
1 
1 
1 



I 
1 
2 
2 
2 

2.S 
2 
1 
1 
1 



m.. s. 

4 42 
81 8 

29 

84 
31 81 
57 60 
2 53 37 
2 57 23 
12 31 
26 24 



Aim. Vsi; 



3 
4 



5 4 26 
5 634 
5 15 48 
5 16 14 
5 23 32 
5 27 48 

5 83 88 

6 46 11 
6 20 16 
6 37 50 



s. 

+ » 
+ 3 

+15 

+ 4 
+ 3 



+ 3 

+ 8 

+ 3 

+ 3 

+ 2, 



+ 8 
+ 1 

•f 2 



08 
34 
80 
90 
24 
35 
13 
85 
23 
43 



41 
88 
78 
21 
06 
04 
17 
24 
33 
65 



-0 — r"T? — 

14 15 d8N 
55 37 33N 
34 44 20N 

88 25 26N 
58 4 54 S 
22 40 27N 
8 26 3N 
40 18 36N 
49 15 48N 
16 10 9N 



Ann. Vai; 



+ 



45 49 14 N 

8 23 57S 

28 27 35N 

6 11 35N 

25 42S 

1 18 518 
84 lOlOS 

7 22 ION 
52 36 278 
16 29 388 



+ 20.06 
+ 19.87 
19.41 
19.36 
18.48 
+ 17.46 
+ 14.67 
+ 14.31 
-f 13.39 
H- 7.96 






+ 



4781 
4.63 
3.84 
3.80 
8.18 
2.81 
2.80 
1.21 
1.77 
4.44 






• 



a 
a 

{ 

y 

8 
i9 

a 
a 
i9 



a 

y 

a 

y 

a 

If 
i9 

a 
a 



Hr 

a 
« 

a 
a 
a 
a 
a 

y 



a 
a 
a 
a 
a 
a 
a 
a 

p 

a 
a 



II 



Oemini 

Canis Minor 

Oemini 

Ai^ Navis 
Aigo Navis 
Axgo Naris 
Argo Nayis 

H^ra 

Leo 

Ursa Major . 



...Coflor.... 
tfPTOcyon I 
...Pollux. 



.Alphard .. 
.Regulvs 



3 

1.2 
2 
2 
2 
2 
1 
2 
1 
2 



7 
7 
7 
7 
8 



24 00 
30 37 
35 9 
57 45 
4 25 

8 40 8 

9 11 24 
9 19 26 
9 59 32 

10 51 47 



+ 8 
+ 3 
+ 3 

+ « 

+ 1 

+ 1 
+ 

3 
8 



Ursa Major. 

Leo 

Ursa Migor 

Crux , 

Crux 

Virgo 

Ursa Major. 
Centaur ....< 

Draco 

Bootes 






86 
14 
68 
U 
85 
66 
74 
95 
22 
71 



82 14 42N 
5 88 41N 
28 25 14N 
89 32 14S 
46 51 4S 
54 6 17S 
69 2 15S 
7 56 33S 
12 46 34N 
57 16 14N 



7.19 

8.71 

8.09 

9.73 

10.35 

12.88 

14.84 

+ 15.33 

- 17.35 

- 19.10 






,Dubhe, 
»Deneb, 



.Sfica 

,Ben0tnaeh 



,Areiunu, 



1.2 
2.3 

2 

1 

2 

1 
2.3 

1 

2 

1 



10 58 25 

11 40 35 

11 45 4 

12 17 26 

12 21 59 

13 16 27 
13 40 59 
13 62 11 

13 59 53 

14 8 6 



+ 8 

+ 3 
+ 8 
+ 3 
+ 3 
+ 3 



+ 
+ 4 

+ 1 
H-2 



81 
07 
19 
26 
24 
16 
86 
14 
61 
73 



62 38 45N 
15 30 IN 
54 37 5N 
62 10 44S 
56 10 41 8 
10 17 31 S 
60 8 40N 
59 84 6S 
65 10 16N 
20 8 2N 






19.22 
19.98 
20.01 
20.00 
19.97 
18.95 
18.14 
17.70 
17.41 
18.96 



Bootes Seffinut 

Centaur , , 

2 Libra Zubeneteh ... 

Libra Zubenelg 

CoronaBoreaUf..^/jpAaooa 

Serpens 

Scorpio AlTTARXS ... 

Hercules Rtu AlgeUU., 

Ophiuchus Raa Alhague . 

Draco Reutaban ... 



3 

I 

3 
2.3 

2 
2.3 

1 
3.4 

2 

2 



14 25 23 
14 28 27 

14 41 43 

15 8 

15 27 

16 36 

16 19 

17 7 
17 27 



5 

40 
6 

14 
5 

14 



+ 3 
+ 3 

+ 3 



17 52 45 



Lyra Vega 

Aquiljb Altair 

Pavo 

Cygnus .•......••Z>mm6 

Cepheus AldmAmm.,^ 

Aquarius 

Orux • 

Pise. Australis • . Fomalh aut 
PiBgatus Sekiot ,. 

PXGABUS JMaxCAB 

Andromeda Alpheratm ... 



1 

1.2 
2 
1 
3 
3 
2 
1 
2 
2 
1 



18 31 19 

19 42 41 

20 12 28 

20 35 47 

21 14 37 
21 57 15 

21 67 44 

22 48 28 
22 55 42 

22 56 30 

23 59 49 



+ 2 
+ 3 

+ 1 



43 
48 
31 
22 
53 
94 
66 
73 
77 
39 



39 2 15N 
60 8 39S 
15 20 47S 

8 45 53S 
27 16 42N 

6 57 14N 
26 3 18S 
14 35 9N 
12 41 16N 
51 30 41N 






- 16.20 

+ 15.99 

15.27 

18.67 

12.-87 

11.78 

8.53 

4.59 

2.86 

0.63 



+1 
+ 4 

+ 1 
+ 3. 

+ 3 

+ 3 

+ 2 

+ 2 

+ 3 



01 
93 
81 
04 
42 
08 
82 
31 
87 
98 
07 



38 38 OON 
8 26 8N 
57 15 27 S 
44 41 26N 
61 53 3N 
1 7228 
47 45 86S 
30 29 58S 

27 11 2N 
14 18 61 N 

28 10 27N 



+ 



8.69 
10.96 
12.61 
15.06 
17.25 

- 17.27 

- 19.09 
+ 19.31 
+ 19.29 
+ 20.06 





TABL£ XIV. 


77 




sun's mean right ascension. 


« 


Days. 


Jan. 


Feb. 


Mar. 


April 


May 


June 


July 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


Days. 




h« m 


» h. m. 


h. m. 


h. m. 


b. m 


. h. in. 


b. m. 


Ii. m. 


h. m. 


h. ID 


• b. m. 


b. m. 


^" 


1 


18 4C 


)20 58 


22 48 


42 


2 33 4 36 


6 40 


8 45 


10 41 


12 2914 25 


16 29 


I 


a 


18 5( 


»21 02 


22 52 


45 


2 31 


' 4 40 


6 44 


8 49 


10 44 


12 32 14 29 


16 33 


S 


s 


18 64 


121 06 


22 56 


49 


2 4C 


\ 4 44 


6 48 


8 52 


10 48 


12 86 14 83 


16 37 


8 


4 


18 5{ 


)21 10 


22 59 


53 


2 44 


I 4 48 


6 52 


8 66 


10 52 


12 4( 


)14 87 


16 42 


4 


5 


19 02 


121 14 


23 03 


56 


2 4C 


1 4 52 


6 56 


9 00 


10 55 


12 42 


(14 41 


16 46 


6 


6 


19 Oi 


)21 18 


23 07 


1 00 


2 5*2 


\ 4 56 


7 00 


9 04 


10 59 


12 41 


ri4 45 


16 51 


6 


7 


19 IS 


!21 22 


23 10 


1 04 


2 56 


1 5 00 


7 04 


9 08 


11 02 


12 61 


L14 49 


16 55 


7 


8 


19 IC 


(21 26 


23 14 


1 07 


3 OO 


5 04 


7 09 


9 12 


11 06 


12 5^ 


114 53 


16 59 


8 


9 


19 21 


21 30 


23 18 


1 11 


3 04 


5 08 


7 13 


9 15 


11 10 


12 5C 


\U 57 


17 04 


9 


10 


19 22 


>21 34 


23 21 


1 15 


3 08 


5 13 


7 17 


9 19 


11 13 


18 OS 


115 01 


17 08 


10 


11 


19 2(] 


»21 38 


23 25 


1 18 


3 11 


5 17 


7 21 


9 23 


11 17 


13 02 


>15 05 


17 13 


11 


IS 


19 84 


[21 42 


23 29 


1 22 


8 15 


5 21 


7 25 


9 27 


11 20 


13 0$ 


»15 09 


17 17 


12 


IS 


19 8£ 


121 46 


23 33 


1 26 


3 19 


5 25 


7 29 


9 31 


11 24 


13 U 


(15 13 


17 21 


IS 


14 


19 4S 


121 50 


23 36 


1 29 


3 23 


5 29 


7 83 


9 34 


11 28 


13 U 


115 17 


17 26 


14 


15 


19 47 


21 54 


23 40 


1 33 


8 27 


5 S3 


7 37 


9 88 


11 81 


13 2C 


(15 21 


17 80 


15 


16 


19 61 


21 58 


23 43 


1 37 


3 31 


5 37 


7 41 


9 42 


11 35 


18 24 


115 25 


17 85 


16 


17 


19 56 


22 02 


23 47 


1 40 


8 35 


5 42 


7 45 


9 46 


11 38 


13 2e 


(15 80 


17 39 


17 


18 


20 00 


22 05 


23 51 


1 44 


8 89 


5 46 


7 49 


9 49 


11 42 


18 31 


L15 84 


17 43 


18 


19 


20 04 


22 09 


23 54 


1 48 


3 43 


5 60 


7 53 


9 53 


11 46 


13 32 


il5 38 


17 48 


19 


80 


20 08 


22 13 


23 58 


1 51 


3 47 


5 54 


7 57 


9 67 


11 49 


18 3£ 


15 42 


17 52 


20 


21 


20 12 


22 17 


02 


1 55 


3 61 


5 58 


8 Oil 


LO 00 


11 53 


18 43 


15 46 


17 57 


21 


22 


20 17 


22 21 


06 


1 59 


3 55 


6 02 


8 061 


10 04 


11 56 


13 4C 


15 50 


18 01 


22 


2S 


20 21 


22 25 


09 


2 03 


3 59 


6 07 


8 091 


10 08 


12 00 


13 60 


15 66 


18 06 


S3 


24 


20 25 


22 28 


13 


2 06 


4 03 


6 11 


8 131 


10 12 


12 04 


13 54 


15 59 


18 10 


24 


25 


20 29 


22 32 


16 


2 10 


4 07 


6 16 


8 171 


10 15 


12 07 


18 58 


16 03 


18 15 


26 


26 


20 33 


22 36 


20 


2 14 


4 11 


6 19 


8 211 


10 19 


12 11 


14 OS 


16 07 


18 19 


26 


27 


20 37 


22 40 


23 


2 18 


4 15 


6 23 


8 251 


[0 23 


12 14 


14 oe 


16 12 


18 23 


27 


28 


20 42 


22 43 


27 


2 21 


4 19 


6 27 


8 291 


10 26 


12 18 


14 OS 


16 16 


18 28 


28 


29 


20 46 


22 46 


31 


2 25 


4 23 


6 81 


8 831 


LO 30 


12 22 


14 la 


16 20 


18 32 


29 


30 


20 50 




34 


2 29 


4 27 


6 36 


8 371 


10 33 


12 25 


14 17 


16 25 


18 87 


80 


31 


20 54 




38 




4 31 




8 411 


LO 37 




14 21 


i 


18 41 


31 




TABLE XV. 


• 


For 


correcting the Observed Altitude of a Fixed Star to fiiu 


I the 




TRUE Altitude. 




Obs. 
Alt. 


Height of the Eye above the Sea, in feet 


Obt. 

A1* 


4 


6 

t 


8 


10 

/ 


12 


14 


16 


18 


20 


22 


24 


26 


28 


30 


32 


Alt. 


o 


/ 


1 


/ 


/ 


/ 


/ 


i 


1 


/ 


/ 


O 


6 


10.4] 


10.8 


11.2 


11. ( 


U1.8 


12.1 


12.3 


12.5 


12.1 


313.0 


13.2 


13.4] 


3.6 


13.7 


18.fi 


6 


7 


9.3 


9.7 


10.1 


10.^ 


110.7 


10.9 


11.2 


11.4 


ll.( 


S11.8 


12.0 


12.21 


.2.4 


12.6 


12.£ 


7 


8 


8.4 


8.8 


9.3 


9.( 


S 9.9 


10.2: 


10.5 


10.7 


10.1 


J 11.1 


11.8 


11.51 


1.7 


11.9 


12.1 


8 


9 


7.7 


8.2 


8.6 


9.( 


> 9.2 


9.6 


9.8 


10.0 


10.2 


no.4 


10.6 


10.81 


1.0 


11.2 


11.4 


9 


10 


7.2 


7.7 


8.1 


SA 


\ 8.7 


8.9 


9.2 


9.4 


9.( 


S 9.8 


10.0 


10.21 


.0.4 


10.6 


10.8 


10 


12 


6.3 


6.8 


7.2 


7.( 


I 7.8 


8.0 


8.3 


8.5 


8.1 


S 9.0 


9.1 


9.4 


9.6 


9.7 


9.S 


12 


14 


5.7 


6.2 


6.5 


6.< 


) 7.1 


7.4 


7.7 


7.9 


8.1 


L 8.3 


8.5 


8.7 


8.9 


9.1 


9.a 


14 


16 


5.2 


5.7 


6.1 


6.^ 


1 6.7 


6.9 


7.2 


7.4 


7.< 


5 7.8 


8.0 


8.2 


8.4 


8.6 


8.8 


16 


18 


4.8 


5.3 


5.7 


6.( 


) 6.3 


6.5 


6.8 


7.0 


7.1 


i 7.4 


7.6 


7.8 


8.0 


8.2 


8.4 


18 


20 


4.5 
4.3 


5.0 


5.4 


5.^ 

5.'^ 


r 6.0 
1 5.7 


6.2 
6.0 


6.5 
6.2 


6.7 
6.4 


6.1 


J 7.1 


7.3 
7.1 


7.5 


7.7 


7.9 


8.0 


20 


22 


4.7 


6.1 


6.1 


r 6.9 


7.3 


7.4 


7.6 


7.8 


22 


26 


3.9 


4.3 


4.7 


6.( 


) 5.3 


5.6 


5.8 


6.0 


6.1 


1 6.6 


6.7 


6.9 


7.0 


7.2 


7.4 


26 


80 


3.6 


4.0 


4.4 


4.^ 


r 5.0 


5.3 


5.5 


5.7 


6.( 


» 6.2 


6.4 


6.6 


6.7 


6.9 


7.1 


80 


35 


3.3 


3.7 


4.1 


4.^ 


1 4.7 


5.0 


5.2 


5.4 


S/i 


r 5.9 


6.1 


6.3 


6.4 


6.6 


6.8 


85 


40 


S«l 


8.5 


3.9 


4.2 


1 4.5 


4.7 


5.0 


5.2 


5.^ 


1 5.6 


5.8 


6.0 


6.2 


6.4 


6.0 


40 


60 


2.7 


3.2 


3.5 


3.i 


$ 4.1 


4.4 


4.6 


4.9 


5.1 


I 5.3 


5.6 


5.7 


5.9 


6.1 


6.2 


50 


60 


2.6 


2.9 


3.3 


3.( 


) 3.9 


4.1 


4.4 


4.6 


4A 


) 5.0 


6.2 


5.4 


5.6 


5.8 


6.0 


60 


70 


2.3 


2.7 


3.1 


3.^ 


1 3.7 


3.9 


4.2 


4.4 


4.( 


5 4.8 


5.0 


5.2 


5.4 


5.6 


5.8 


70 


80 
90 


2.1 


2.5 


2.9 


3.2 


I 3.6 


3.7 


4.0 


4.2 


4.^ 


1 4.6 


4.8 


5.0 


5.2 


5.4 


5.0 


80 


2.0 


2.4 


2.7 


3.( 


) 3.3 


3.6 


3.8 


4.1 


4.: 


S 4.5 


4.7 


4.9 


5.1 5.3 


5.4 


90 



78 TABLE XVI. 

For reducing the time of the Moon's Passage over the Meridian of 
Greenwich, to the time of its Passage over any other Meridian. 



-loiiff. 




Daiiy 


Variation of the Moon's passing the Meridian. 


Tune fr.. 

Moon'k 

BmrthinK 


40ni. 


4810. 


44in. 
m 


46m. 


48m; 


60m. 
m 


62m. 


54m. 


66m. 


68m. 


60m. 


6am. 
m 


64m. 
m i 


G6m. 
m 


o 


m 


m - 


m 


m 


m 


m 


m 


m 


m 


• h. m. 


















































10 


1 


1 


1 


1 


1 


1 


1 


1 




a 


a 


a 


2 


2 


40 


20 


i 


a 


a 


a 


8 


8 


3 


8 




8 


3 


8 


3 


4 


1 20 


SO 


8 


3 


4 


4 


4 


4 


4 


4 




6 


6 


6 


6 


6 


a 


40 


4 


4 


5 


6 


6 


8 


6 


6 




6 


6 


7 


7 


7 


a 40 


60 


6 


6 


6 


6 


6 


7 


7 


7 




8 


8 


8 


9 


9 


8 20 


60 


6 


7 


7 


7 


8 


8 


8 


9 


9 


9 


10 


10 


10 


11 


4 


70 


7 


8 


8 


9 


9 


9 


10 


10 


10 


11 


11 


18 


12 


12 


4 40 


80 


9 


9 


9 


18 


10 


11 


11 


18 


18 


12 


13 


13 


14 


14 
16 


6 80 


90 


10 


10 


11 


11 


ia 


12 


13 


13 


18 


14 


14 


16 


16 


6 


100 


11 


11 


18 


12 


18 


18 


14 


14 


16 


16 


l6 


17 


17 


18 


6 40 


110 


18 


18 


18 


14 


14 


16 


16 


16 


16 


17 


18 


18 


19 


19 


7 80 


ISO 


IS 


14 


14 


16 


16 


16 


17 


17 


18 


19 


19 


80 


20 


21 


8 


ISO 


14 


15 


16 


16 


17 


17 


18 


19 


19 


80 


81 


31 


22 


23 


8 40 


140 


16 


16 


17 


17 


18 


19 


ao 


ao 


21 


aa 


22 


83 


24 


26 


9 80 


160 


16 


17 


18 


19 


19 


20 


81 


aa 


22 


83 


24 


26 


26 


26 


10 


160 


17 


18 


19 


80 


81 


21 


aa 


83 


24 


86 


86 


26 


27 


28 


10 40 


170 


18 


19 


80 


81 


88 


23 


84 


86 


26 


86 


87 


28 


29 


SO 


11 20 


180 


19 


80 


21 


22 


JL 


24 


86 


26 


27 


88 


89 


30 


31 


32 


18 



Moon^ I 
PaiM^e 
orerMerid. 



TABLE XVI.» 

For finding the Time of High Water. 



Moon's Semidiameter. 



h. 
• 


1 
1 
1 
1 

a 
a 

8 



m. 


80 
40 



ao 

40 

6 



40 

• 



8 30 
4 
4 30 
6 
6 10 
6 

6 ao 

6 40 

6 60 

7 



10 
80 
80 
40 
60 

8 80 

8 40 

9 
9 80 



7 

7 
7 
7 
7 
8 



14' 80* 



14' 46'' 



h« m. 
-0 4 
.0 8 
-0 18 
— 17 
-0 881 
— 87 
-« 31 
-0 36 
-0 40 
-0 44 



8 
18 
17 



-0 49 
-6 
-0 
-1 



-0 

661 -« 



68 




-0 691 
— 66 
-0 49 
— 43 
— 87 
— 82 



10 

10 30 

11 
11 80 
11 40 
18 



-0 87 
-0 
~0 16 
-0 11 
-0 
— 

+0 
-hO 11 
+0 14 
+0 16 



6 
1 



h. m« 
-0 3 
— 
-0 
— 
— 
-0 27 
--0 81 
-0 3^ 
-0 41 
—0 46 



-1 
-1 
-1 

-0 
-0 
-0 
-0 
-0 



61 

67 



^ 

I 

66 

60 

44 

37 

32 



+0 16 
+0 12 

+0 

-0 



-0 
-0 
-0 
-0 
-0 
-0 
+0 

H-0 

H-0 



16' 0* 



h. 
— 
-0 
-0 
-0 
-0 
-0 
-0 
-0 
-0 
-0 



m. 
2 
7 
11 
17 
22 
27 



16' 16" 



h. m. 
-0 1 
—0 6 
—0 11 
—0 16 
—0 22 
-0 28 
Sal^e 88 
-0 88 
-0 43 
-0 48 



37 
42 
47 



-0 
»0 
-1 
-1 
-I 
-0 
— 
-0 
-0 



63 
69 

a 



— 1 
— 1 

4|-1 

sl-i 

-1 
-0 
— 
— 
— 



68 
61 
46 
88 

83 



87 

88 

16 

11 

6 



6 

12 

16 

18 



-0 
— 
— 
— 
— 
+0 
+0 

H-0 

+0 



27 



+0 
+9 

■fo 

+0 
+0 

4|-0 



17 
14 
8 
6 
1 
8 



16 

10 

6 

1 

7 

14 

18 

80 



66 



8 

6 

6 



68 

46 

39 

38 



16' 30" 



h* m. 



-0 
•0 
•0 
•0 
-0 
-0 
•0 
-0 
-0 





6 

10 
16 



88 
88 

89 
44 

49 



— 87 
-0 82 
~0 15 
-0 10 
-0 4 
-fO 2 
+0 9 
-f 16 
+0 90 

-f aa 



+0 19 
-hO 15 
-hO 10 
+0 

+0 
— 



-0 

-1 
-1 
-1 
-1 
-1 

-0 
-0 
-.0 
— 



66 

8 
6 
8 
7 

a 

64 
47 
40 
34 



-0 
-0 
-0 
-0 
-0 
--0 
--0 
--0 
--0 
+0 



16 
9 
8 

3 
11 
18 



+0 21 
-hO 17 
+0 12 
7 
8 
-0 1 



6+0 

8|+0 
2 



H-0 

+0 

+0 

H-0 

H-0 

-0 



16' 46* 16' 0* 



h. 
+0 
-0 
-0 
-0 
-0 
— 

-• 

-0 
-0 
-0 



m. 
1 
4 
10 
16 
82 
28 
88 
40 
46 
61 



-0 
-1 
— 1 
-1 
-1 
-1 
-0 
-0 
.0 
-0 



68 

6 

7 

10 

9 

4 

66 

48 

41 

84 



28-0 
-0 
-0 
-0 
-0 

H-0 
+0 
+0 
+0 

24IH-0 



28 



16 
9 
2 

4 
18 
80 
84 
87 



83 

19 

14 

9 

6 





H-0 
H-0 

+0 
+0 

H-0 
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85 
81 
16 
11 
7 



fa. 
+0 
— 
— 
— 
-0 
-0 
-0 
-0 
— 
-0 



m. 

a 

3 

9 

16 



29 
34 

41 
46 
68 



-1 
-1 
— 1 
— 1 
-1 
-1 
—0 
-0 
-0 
-0 




7 
10 
18 
18 
6 
68 
49 
48 
86 



-0 
-0 
-0 
— 
-0 

H-0 

+0 

+0 

H-0 
H-0 



as 

82 

14 

8 

1 

6 

16 



16' 16116' 30* 



h. 

H-0 

-0 
-0 
-0 
-0 
-0 
-0 
-0 
— 
-0 



m. 

8 

2 

9 

15 

82 

89 

36 

42 

47 

64 



-1 2 
-1 10 
-1 13 
-1 16 
-1 15 



9 




-1 
-1 
-0 61 
-0 43 

-0 36 



-0 
-0 
-0 
-0 
-0 
+0 

H-0 



22IH-0 

H-0 

30 H-0 



+0 

H-0 
H-0 
H-0 

+0 

li+O 



27 



18 
13 



29 

22 

14 

7 



7 

17 
26 
20 
33 



overMerld. 



h. m. 
+0 6 
-0 1 
-0 8 
-0 15 
-0 28 
-0 89 
-0 86 
-.0 43 
-0 49 
-0 66 



1 
1 
1 
1 
1 
-1 
•1 






4 

18 
16 
19 
18 
18 
8 
63 
46 
37 



-0 891 
-0 



H-0 
H-0 
H-0 
H-0 



30 



8IH-0 
H-0 



20 

16 

10 

3 



-0 14 
-0 6 

H-0 a 

H-0 9 
H-0 19 
+0 88 
H-0 38 
H-0 36 



Mooo«ft 



h» m« 
18 
18 80 
18 40 
IS • 



18 

13 40 

14 • 
14 80 
14 40 
16 



15 30 

16 

16 30 

17 

17 30 

18 



18 
18 40 

18 50 

19 



19 10 
19 80 
19 80 
19 40 
19 60 
80 
80 80 
80 40 

ai 
ai 30 



H-0 34 

H-0 30 
H-0 83 
H-0 17 
H-0 18 
+0 6 



aa 
aa 80 

83 
83 80 

83 40 

84 
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To find the Latitudb by an Altitude of the Polar Star. || 



ILA. 

MmU. 





oao 

040 

1 

1 



GOR. 

for 
888. 



140 
2 
2 10 
220 
280 



240 
260 
8 
8 10 
820 



o / 
81 



84 
M 

88 
81 
80 



8 80 

340 
850 
4 
4 10 



4 
4 
4 
4 
4 



20 
80 
40 
50 
55 



28 
27 



25 
24 



10 
17 



Conr. 

for 
1848. 



-1281 
-1 29 
-1 80 
-1 81 
-1 81 



-1 80 
-1 28 
-127 
-1 26 
-1 26 



-1 231 
-1 21 
-1 191 
-1 17 
-1 16 



15 

12 

10 

7 

4 



5 
5 5 
5 10 
520 
5 25 



5 80 
5 35 
540 
545 
5 50 



555 
6 
6 5 
6 10 
6 15 



620 
625 
630 
685 
640 



-1 1 

— O 68 
-0 64 
— O 61 
— O 401-0 



-0 47 



-0 44 



-1 18 
1 10 
-1 8 
-1 6 
-1 2 



-0 
-0 
-0 
—0 60 

48 



60 
66 
68 



-0 47 



ILA. 

Mcrid. 



h. m« 
646 
6 60 

6 65 

7 
7 6 



-7 

7 
7 
7 
7 



10 
15 



Coir. 

far 

1880. 



o I 



-0 
-0 
-0 

+0 



71-0 
-0 



+0 2+0 2 



25 
80 



7 
7 
7 
7 
7 



86 
40 
45 
50 
66 



-0 46-0 45 



—0 40-0 40 
— 88—0 88 



— O 
— 84 
-0 
— 81 
— 



36-0 



29-0 



— 
-0 24 
-0 28 
-0 21 
-0 



27-0 



-0 
•^ 16 
•^ 18 
-0 11 
-0 



-0 48 



36 
34 



-0 
-0 
-0 80 
28 



27 
-0 24 
-0 
-0 21 

191 



19-0 



17-0 



17 
-0 16 
-0 18 
-Oil 

91 



9-0 



8 
8 5 
8 10 
8 16 
820 



825 
880 
835 
840 
845 



--0 
--0 
--0 
--0 
--0 



850 
865 
9 
9 10 
20 



980 

940 

960 

10 

10 10 



10 20 
10 80 
10 40 

10 60 

11 



11 10 
11 20 
11 80 
1140 
11 50 



4 
2 




2-0 

+0 



4 

6 
8 



To 

+0 
--0 

--0 

"0 



•-0 26 



Coir. 

tat 

1848. 



o / 



7 
6 
8 
1 



6+0 



+0 8| 
6 

+0 7 
10--0 9 
12--0 11 



16- -0 

18+0 
20+0 



141+0 13 

16 

17 

19 

+0 20 



+0 24+0 22 



+0 28+0 26 



--0 30 



•-0 32+0 80 



--0 84+0 32 
--0 36+0 84 
--0 88+0 86 
--0 89 
--0 41 



+0 48 
+0 45 
+0 47 
50 
64 



ts 



+0 

--1 

+1 
--1 



--1 9 



57 



8 

6 



-1 
1 
■1 
1 
1 



12 
14 

17 
19 
21 



■1 
1 
1 
1 
1 



27 
28 

80 



+0 24 



+0 28 




--0 54 

01+0 68 
+1 1 
--1 8 
--1 6 



+1 9 
+1 11 
--1 14 
--1 16 
+1 18 



+1 
--1 
--1 
-1 
--1 



20 



24 
25 
26 




TABLE XVIL* 
Corrections of the Latitude deduced from the above Table-— Additive. 
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2 
4 
5 

7 

8 

9 

U 
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APPBOXIMATE JJLTITUDE. 



HP 

"7" 
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ao 
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ao 
ao 
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02 
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36^ 
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oo 
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Ol 
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04 
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OO 
01 
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1.6 
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t06 
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Ol 

oo 

Ol 
1.8 
1.0 
2.8 

%5 
2.8 
1.9 
06 
OO 



6^ 

"7— 



02 
OO 
02 
1.6 
2.2 
2.9 

3.1 
24) 
2.2 

07 
OO 



70** 

-7 



»^ 



03 
OO 
03 
&0 
2.9 

3.9 
3.6 
2.9 
09 
OO 



76** 



04 
OO 
04 
2.8 
8.9 
4.8 

541 

4.8 
3.9 

u 

oo 



w 

06 
OO 
06 
44 
OO 
74 

84) 
74 
OO 
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R.A. 

Mcrid. 
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1 
24 



21 
20 

18 
17 
16 
18 
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TABLE XVIII. 


CoBRBOTiONS of the Apparent Altitudes of the Sun and Stabs. | 


App. 


Sun's 


Star's 


Diir. 


App. 


Sim*s 


Star's 


App. 


Sun's 


Star's 


App. 


Sun's 


Stai's 


Alt. 


Gorr. 


COIT. 


tor 


Alt. 


Gorr. 


Corr. 


Alt. 


Corr. 


Corr. 


Alt. 


Corr. 


Corr.^ 


o / 


f or 


t t/ 


It 


O 9 


/ n 


1 n\ o 1 


/ // 


1 ft 


O f 


t If 


/ fi 





38 51 


83 


10.0 


5 


944 


9 58 


6 


8 18 


8 86 


7 0| 7 18 


7 21 


5 


88 I 


38 10 


9.6 


1 


9 48 


9 51 


1 


8 17 


8 85 


1 


7 11 


720 


10 


31 13 


31 88 


9.4 


8 


9 41 


9 49 


8 


8 15 


8 84 


8 
8 


7 10 


7 19 


15 


30 86 


80 85 


9.1 


3 


9 39 


9 48 


3 


8 14 


8 83 


7 9 


7 18 


80 


89 41 


89 49 


8.9 


4 


9 37 


9 46 


4 


8 13 


8 88 


4 


7 8 


7 17 


85 


88 56 


89 5 


8.6 


5 


9 36 


9 44 


5 


8 12 


8 80 


5 


7 7 


7 16 


080 


■ 1 

88 13 


88 88 


8.4 


5 6 


9 34 


9 43 


6 6 


8 10 


8 19 


7 6 


7 6 


7 15 


85 


87 31 


87 40 


8.1 


7 


9 38 


9 41 


7 


8 9 


8 18 


7 


7 6 


7 14 


40 


86 51 


86 59 


7.9 


8 


9 31 


9 40 


8 


8 8 


8 17 


8 


7 5 


7 13 


45 


86 11 


86 80 


7.7 


9 


989 


9 38 


9 


8 7 


8 15 


9 


7 4 


7 12 


50 


85 83 


85 41 


7.4 


10 


988 


9 36 


10 


8 6 


8 14 


10 


7 3 


7 11 


55 


84 55 


85 4 


l.'i 


11 


9 86 


9 35 


11 


8 4 


8 13 
8 12 


11 


7 2 


7 10 


1 


84 19 


84 88 


7.0 


5 18 


9 85 


9 33 


6 18 


8 3 


7 12 


7 1 


7 10 


5 


83 44 


23 53 


6.7 


13 


9 83 


9 38 


13 


8 2 


8 11 


13 


7 


7 9 


10 


83 10 


83 19 


6.5 


14 


9 81 


9 30 


14 


8 1 


8 10 


14 


6 59 


7 8 


15 


88 38 


98 46 


6.4 


15 


9 80 


9 89 


15 


8 


8 8 


15 


6 58 


7 7 


80 


88 6 


88 15 


6.8 


16 


9 18 


9 f7 


16 


7 59 


8 7 


16 


6 57 


7 6 


85 


81 35 


81 44 


6.1 


17 


9 17 


9 85 


17 


7 57 


8 6 


17 


6 56 


7 5 


1 80 


81 5 


81 14 


5.7 


5 18 


9 15 


9 24 


6 18 


7 56 


8 5 


7 18 


6 55 


7 4 


35 


80 36 


80 45 


5.6 


19 


9 14 


9 22 


19 


7 55 


8 4 


19 


6 55 


7 3 


40 


80 8 


80 17 


5.8 


80 


9 18 


9 21 


90 


7 54 


8 8 


20 


6 54 


7 2 


45 


19 41 


19 50 


5.8 


81 


9 11 


9 19 


81 


7 53 


8 1 


21 


653 


7 1 


50 


19 15 


19 84 


5.0 


88 


9 9 


9 18 


82 


7 52 


8 


28 


6 52 


7 1 


55 


18 50 


18 59 


4.9 


83 


9 8 


9 16 


23 


7 50 


7 59 


23 


6 51 
6 50 


7 


i 


18 85 


18 34 


4.7 


5 84 


9 6 


9 15 


6 24 


7 49 


7 58 


7 24 


6 59 


5 


18 8 


18 10 


4.5 


85 


9 5 


9 13 


25 


7 48 


7 57 


25 


6 49 


6 58 


10 


17 39 


17 48 


4.5 


86 


9 3 


9 12 


26 


7 47 


7 56 


26 


6 48 


6 57 


15 


17 17 


17 25 


4.3 


87 


9 8 


9 11 


27 


7 46 


7 55 


27 


6 48 


6 56 


80 


16 55 


17 4 


4.8 


88 


9 


9 9 


28 


7 45 


7 54 


28 


6 47 


6 55 


85 


16 34 


16 48 


4.0 


89 


8 59 


9 8 


29 


7 44 


7 53 


29 
730 


6 46 


6 54 


8 30 


16 14 


16 83 


3.9 


5 30 


8 5S 


9 6 


630 


7 43 


7 51 


6 45 


6 54 


85 


15 55 


16 3 


3.8 


31 


8 56 


9 5 


31 


7 42 


7 50 


31 


6 44 


6 53 


40 


15 36 


15 44 


3.6 


38 


8 55 


9 3 


82 


7 41 


7 49 


32 


6 43 


6 68 


45 


15 17 


15 86 


3.5 


83 


8 53 


9 2 


83 


7 40 


7 48 


33 


6 42 


6 51 


50 


15 


15 8 


3.4 


34 


8 58 


9 1 


34 


7 38 


7 47 


34 


6 42 


650 


55 


14 48 


14 51 


3.4 


35 


8 51 


8 59 


85 


7 37 


7 46 


35 


6 41 


6 49 


3 


14 86 


14 35 


3.3 


5 86 


8 49 


8 58 


636 


786 


745 


736 


6 40 


6 49 


5 


14 10 


14 19 


3.8 


37 


848 


8 56 


37 


785 


744 


37 


6 39 


6 48 


10 


13 54 


14 3 


3.1 


38 


8 46 


8 65 


38 


734 


7 43 


38 


6 38 


6 47 


15 


13 39 


13 48 


3.0 


39 


8 45 


8 54 


39 


7 83 


7 42 


89 


6 37 


6 46 


80 


18 84 


13 83 


8.8 


40 


8 44 


8 52 


40 


7 32 


7 41 


40 


6 37 


6 45 


85 


18 10 


13 19 


8.8 


41 


8 48 


8 51 


41 


7 31 


7 40 


41 


6 36 


6 44 


3 30 


18 56 


18 5 


8.7 


t48 


8 41 


8 50 


6 42 


7 30 


7 39 


7 42 


6 35 


6 44 


85 


18 43 


18 51 


8.6 


43 


8 38 


8 48 


48 


729 


7 38 


43 


6 34 


6 43 


40 


18 80 


18 38 


8.6 


44 


8 47 


44 


7 28 


7 37 


44 


633 


6 48 


45 


18 17 


18 86 


8.5 


45 


8 37 


8 46 


45 


727 


7 36 


45 


6 33 


6 41 


50 


18 5 


18 13 


8.4 


46 


836 


8 44 


46 


726 


7 85 


46 


6 32 


6 40 


55 


11 53 


18 1 


8.3 


47 


8 34 


8 48 


47 


725 


734 


47 


6 31 


6 40 


4 


1141 


11 50 


8.3 


548 


8 83 


8 42 


648 


7 24 


733 


7 48 


6 30 


639 


5 


11 80 


11 38 


8.8 


49 


8 38 


8 40 


49 


788 


732 


. 49 


6 29 


638 


10 


11 19 


11 87 


8.1 


50 


880 


839 


50 


788 


7 31 


50 


6 29 


6 37 


15 


11 8 


11 17 


8.1 


51 


889 


888 


51 


7 81 


7 30 


51 


628 


6 36 


80 


10 58 


11 6 


8.0 


58 


888 


8 36 


52 


780 


7 29 


52 


6 27 


6 36 


85 


10 48 


10 56 


8.0 


53 


887 


885 


53 


7 19 


7 28 


53 


6 26 


6 35 


480 


10 38 


10 46 


1.9 


5 54 


885 


8 34 


(^54 


7 18 


7 87 


7 64 


6 25 


634 


35 


10 88 


10 87 


1.9 


55 


8 84 


883 


55 


7 17 


786 


65 


6 25 


6 33 


40 


10 19 


10 88 


1.8 


56 


8 83 


8 31 


56 


7 16 


7 85 


56 


6 24 


633 


45 


10 10 


10 18 


1.8 


57 


8 81 


880 


57 


7 15 


7 84 


57 


6 23 


6 38 


50 


10 I 


10 10 


1.7 


58 


8 80 


8 89 


58 


7 14 


783 


58 


622 


6 31 


55 


9 58 


10 1 


1.7 


59 


8 19 


8 88 


59 


7 13 


788 


59 


6 22 


6 30 
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CoBRBOTiONS of the Apparent Altitudes of the Sun and Stabs. | 


App. 


Sun's 


Star's 


App. 


Sun's 


Star's 


App. Sun's 


Star's 


App. 


Sun's 


Star's 


Alt. 


Corr. 


Corr. 


Alt. 


Corr. 


Corr. 
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Corr. 


Corr. 


Alt. 
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Corr. 


/ 


/ H 


t II 


O ' 


1 It 


/ // 


o r 


/ It 


f II 
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8 


6 21 


6 30 


9 


5 40 


5 48 


11 


4 38 


4 47 


13 


3 54 


4 3 


1 


6 20 


6 29 


2 


5 39 


5 47 


2 


4 37 


4 46 


2 


3 54 


4 2 


8 


6 19 


6 28 


4 


5 37 


5 46 


4 


4 37 


4 45 


4 


3 53 


4 2 


3 


6 19 


6 27 


6 


5 35 


5 45 


6 


4 36 


4 44 


6 


3 53 


4 1 


4 


6 18 


6 27 


8 


5 34 


5 44 


8 


4 35 


4 43 


8 


3 52 


4 1 


5 


6 17 


6 26 


10 


5 34 


5 42 


10 


4 34 


4 43 


10 


3 51 


4 


8 6 


6 16 


6 25 


9 12 


5 33 


5 41 


11 12 


4 33 


4 42 


13 12 


3 51 


3 59 


7 


6 16 


6 24 


14 


5 31 


5 40 


14 


4 32 


4 41 


14 


3 50 


3 59 


8 


6 15 


6 24 


16 


5 30 


5 39 


16 


4 32 


4 40 


16 


3 50 


3 58 


9 


6 14 


6 23 


18 


5 29 


5 38 


18 


4 31 


4 39 


18 


3 49 


3 57 


10 


6 13 


6 22 


20 


5 28 


5 36 


20 


4 30 


4 39 


20 


3 48 


3 57 


11 


6 13 


6 21 


22 


5 27 


5 35 


22 


4 29 


4 38 


22 


3 48 


3 56 


8 12 


6 12 


6 21 


9 24 


5 26 


5 34 


11 24 


4 28 


4 37 


13 24 


3 47 


8 56 


13 


6 11 


620 


26 


5 24 


533 


26 


4 28 


4 36 


26 


3 47 


3 55 


14 


6 10 


6 19 


28 


5 23 


5 32 


28 


4 27 


4 35 


28 


3 46 


3 54 


15 


6 10 


6 18 


30 


5 22 


5 31 


30 


4 26 


4 35 


30 


3 45 


3 54 


16 


6 9 


6 18 


32 


5 21 


5 30 


32 


4 25 


4 34 


32 


3 45 


3 53 


17 


6 8 


6 17 


34 


5 20 


5 29 


34 


4 24 


4 33 


34 


3 44 


3 53 


8 18 


6 8 


6 16 


9 36 


5 19 


5 21 


U 36 


4 24 


4 32 


13 36 


3 44 


3 52 


19 


6 7 


6 16 


38 


5 18 


5 26 


38 


4 23 


4 31 


38 


3 43 


3 52 


20 


6 6 


6 15 


40 


6 17 


5 25 


40 


4 22 


4 31 


40 


3 43 


3 51 


21 


6 5 


6 14 


42 


5 16 


5 24 


42 


4 21 


4 30 


42 


3 42 


3 51 


22 


6 5 


6 18 


44 


5 15 


5 23 


44 


4 21 


4 29 


44 


3 41 


3 50 


23 


6 4 


6 13 


46 


5 13 


5 22 


46 


4 20 


4 28 


46 


3 41 


3 49 
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9 48 


5 12 


5 21 


11 48 


4 19 


4 28 


13 48 


3 40 


3 49 


25 


6 3 
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50 


5 11 


5 20 


50 


4 18 


4 27 


50 


3 40 


3 48 


26 


6 2 


6 11 


52 


5 10 


5 19 


52 


4 18 


4 26 


52 


3 39 


3 48 


27 


6 I 


6 10 


54 


5 9 


5 18 


54 


4 17 


4 25 


54 


3 39 


3 47 


28 


6 1 


6 9 


56 


5 8 


5 17 


56 


4 16 


4 25 


56 


3 38 


3 47 


29 


6 


6 9 


58 


5 7 


5 16 


58 


4 15 
4 15 


4 24 
4 23 


58 


3 38 


3 46 


8 30 


5 59 


6 8 


10 


5 6 


5 15 


12 


14 


3 87 


3 45 


81 


5 59 


6 7 


2 


5 5 


5 14 


2 


4 14 


4 22 


2 


3 36 


3 45 


32 


5 58 


6 7 


4 


5 4 


5 13 


4 


4 13 


4 22 


4 


3 36 


3 44 


33 


6 57 


6 6 


6 


5 3 


5 12 


6 


4 12 


4 21 


6 


3 35 


3 44 


34 


5 57 


6 5 


8 


5 2 


5 11 


8 


4 12 


4 20 


8 


3 35 


3 43 


35 


5 56 


6 5 


10 


5 1 


5 10 


10 


4 11 


4 20 


10 


3 34 


3 43 


8 36 


5 55 


6 4 


10 12 


5 


5 9 


12 12 


4 10 


4 19 


14 12 


3 84 


3 42 


37 


5 55 


6 3 


14 


4 59 


5 8 


14 


4 10 


4 18 


14 


3 33 


3 42 


38 


5 54 


6 3 


16 


4 58 


5 7 


16 


4 9 


4 17 


16 


3 33 


3 41 


39 


5 53 


6 2 


18 


4 57 


5 6 


18 


4 8 


4 17 


18 


3 32 


3 41 


40 


5 53 


6 1 


20 


4 56 


5 5 


20 


4 8 


4 16 


20 


3 32 


3 40 


41 


5 52 


6 1 


22 


4 55 


5 4 


22 


4 7 


4 15 


22 
14 24 


3 31 


3 40 


8 42 


5 51 


6 


10 24 


4 54 


5 3 


12 24 


4 6 


4 15 


3 81 


3 39 


43 


5 51 


5 59 


26 


4 53 


5 2 


26 


4 6 


4 14 


26 


3 80 


3 39 


44 


5 50 


5 59 


28 


4 53 


5 1 


28 


4 5 


4 13 


28 


3 30 


3^8 


45 


5 49 


5 58 


30 


4 52 


5 


30 


4 4 


4 13 


30 


3 29 


3 38 


46 


5 40 


5 57 


32 


4 51 


4 59 


32 


4 3 


4 12 


32 


3 29 


3 37 


47 


5 48 


5 57 


34 


4 50 


4 58 


34 


4 3 


4 11 


34 


3 28 


3 37 


8 48 


6 47 


5 56 


10 36 


4 49 


4 57 


12 36 


4 2 


4 11 


14 36 


3 28 


3 36 


49 


5 47 


5 55 


38 


4 48 


4 57 


38 


4 2 


4 10 


38 


3 27 


3 36 


50 


5 46 


5 55 


40 


4 47 


4 56 


40 


4 1 


4 9 


40 


3 27 


3 35 


51 


5 45 


5 54 


42 


4 46 


4 55 


42 


4 


4 9 


42 


3 26 


3 35 


52 


6 45 


5 53 


44 


4 45 


4 54 


44 


4 


4 8 


44 


3 26 


3 84 


53 


5 44 


5 53 


46 


4 44 


4 53 


46 


3 59 


4 7 


46 


3 25 


3 34 
3 33 


8 54 


5 44 


5 52 


10 48 


4 43 


4 52 


12 48 


3 58 


4 7 


14 48 


3 25 


55 


6 43 


5 52 


50 


4 43 


4 51 


50 


3 58 


4 6 


50 


8 24 


3 33 


56 


5 42 


5 51 


52 


4 42 


4 50 


52 


3 57 


4 5 


52 


3 24 


3 32 


57 


5 42 


5 50 


54 


4 41 


4 49 


54 


3 56 


4 5 


54 


3 23 


3 32 


58 


5 41 


5 50 


56 


4 40 


4 49 


56 


3 56 


4 4 


56 


3 23 


3 31 


59 


5 40 


5 49 


53 


4 39 


4 48 


58 


3 55 


4 4 


58 


3 22 


3 31 












J 


4 













82 ' TABLE XVIII. ' 

GoRRBGTiONB of the APPARENT Altituobs of the Sun and Stars. 



App. 
Alt. 



15 




5 
10 
15 
SO 
25 



15 30 
35 
40 
45 
50 
55 



16 
5 
10 
15 
80 
25 



16 30 
35 
40 
45 
50 
55 



17 
5 
10 
15 
20 
25 



17 30 
35 
40 
45 
50 
55 

18 
5 

10 
15 
20 
25 



18 30 
35 
40 
45 
50 
55 



San*8 
Corr 



/ // 

3 22 
3 21 
3 19 
3 18 
3 17 
3 16 



3 15 
3 14 
3 13 
3 11 
3 10 
3 9 



3 8 

3 7 

3 6 

3 5 

3 4 

3 3 



3 2 
3 1 
3 
2 59 

2 58 
2 57 



2 56 
2 55 
2 54 
2 54 
2 53 
2 52 



2 51 
2 50 
2 49 
2 48 
2 47 
2 46 



2 46 
2 45 
2 44 
2 43 
2 42 
2 41 



19 
5 

10 
15 
20 
25 



2 41 
2 40 
2 39 
2 38 
2 88 
2 37 



2 36 
2 35 
2 35 
2 34 
233 
2 32 



Star*8 
Corr. 



3 30 
8 29 
3 28 
3 27 
3 26 
3 24 



3 23 
3 22 
3 21 
3 20 
3 19 
3 18 



3 17 
3 16 
3 15 
3 14 
3 13 
3 12 



3 11 
3 10 
3 9 
3 8 
3 7 
3 6 



3 5 

3 4 

3 3 

3 2 

3 I 

3 



2 59 
2 58 
2 57 
2 56 
2 56 
2 55 



2 54 
2 53 
2 52 
2 51 
2 51 
2 50 



2 49 
2 48 
2 47 
2 47 
2 46 
2 45 



19 30 


2 32 


2 40 


35 


2 31 


2 39 


40 


2 30 


2 38 


45 


2 29 


2 38 


50 


2 29 


2 37 


55 


2 28 


2 36 



2 44 

2 44 
2 43 
2 42 
2 41 
2 41 



120 
10 
20 
30 
40 
50 



21 
10 
20 
30 
40 
50 



App. 
Alu 



22 

10 
20 
30 
40 
50 



23 
10 
20 
30 
40 
50 



Sun*8 
Corr. 



2 27 
2 26 
2 25 
2 23 
2 22 
2 21 



2 19 
2 18 
2 17 
2 16 
2 14 
2 13 



Star*8 
Corr. 



1 II 

2 35 
2 34 
2 33 
2 31 
2 30 
2 29 



2 
2 
2 
2 
2 
2 



12 

11 

10 

9 

8 

7 



24 
10 
20 
30 
40 
50 



25 
10 
20 
30 
40 
50 



26 
10 
20 
30 
40 
50 



2 6 

2 4 

2 3 

2 2 

2 1 

2 



1 59 
1 58 
1 67 
1 57 
1 56 
1 55 



1 54 
1 53 
1 52 
1 51 
1 50 
1 49 



27 
10 
20 
30 
40 
50 



1 49 
1 48 
1 47 
1 46 
1 45 
1 44 



2 27 
2 26 
2 25 
2 24 
2 23 
2 21 



28 
10 
20 
30 
40 
50 



29 
10 
20 
30 
40 
50 



1 44 

I 43 
1 42 
1 41 
1 41 

1 40 



1 39 



1 38 
1 38 
1 37 
1 36 
1_35 

I 35 
1 34 
1 33 
1 33 
1 32 
1 31 



2 20 
2 19 
2 18 
2 17 
2 16 
2 15 



2 14 
2 13 



2 
2 
2 
2 

2" 

2 

2 

2 

2 

2 



II 

10 

9 

8 



7 
6 
5 
4 

4 
3 



2 
2 
2 
1 



2 

I 



59 



1 58 
1 57 



1 56 



56 
55 
54 
1 53 
JL52 

1 51 
1 51 
1 50 
1 49 
1 48 
1 48 



App. 
Alt. 



130 
20 
40 

131 
20 
40 



32 
20 
40 

33 
20 
40 



34 
20 
40 

<35 
20 
40 



36 
20 
40 

37 
20 
40 



38 
20 
40 

39 
20 
40 



40 
20 
40 

41 
20 
40 



Sim*8 
Corr. 



42 
20 
40 

43 

20 
40 



1 47 
1 46 
1 45 
1 45 
1 44 
1 43 



44 
20 
40 

45 
20 
40 



1 42 
1 42 
1 41 

1 40 
1 40 
1 39 



46 
20 
40 

47 
20 
40 



48 
20 
40 

49 
20 
40 



/ ti 

1 31 
1 30 
1 28 



26 
25 



I 24 
1 22 
1 21 
1 20 
1 19 
1 18 



1 17 
1 16 
1 15 
1 14 
1 13 
1 12 



1 11 
1 10 
I 9 
1 9 
1 8 
1 7 



1 6 

1 5 

1 4 

1 3 

1 3 

1 2 



1 1 
1 
59 
59 
58 
57 



Star's 
Corr. 



57 
56 
55 
55 
54 
53 












53 
52 
51 
51 
50 
49 



49 
48 
48 
47 
47 
46 



1 
1 
1 
1 
1 
1 



II 

38 
37 
36 
35 
33 
32 



1 31 
1 30 



1 
1 
1 
1 



29 
27 
26 
25 



1 24 
1 23 
1 22 
1 21 
1 20 
1 19 



1 18 
1 17 
1 16 
1 15 
1 15 
1 14 



1 13 
1 12 
1 11 
1 10 
1 9 
1 9 



1 
I 
1 
1 
1 
I 



8 
7 
6 
5 
5 
4 



1 3 
1 2 



1 
1 
1 
I 



2 
1 





59 
58 
58 
57 
56 
56 



45 
45 
44 
44 
43 
43 



55 
54 
54 
53 
52 
52 



51 
51 
50 
49 
49 
48 



App. 
Alt. 



50 
30 

51 
30 

52 
30 



53 
30 

54 
30 

55 
30 



56 
30 

57 
30 

58 
30 



59 
30 

60 
30 

61 
30 



62 
30 

63 
30 

64 
30 



65 
30 

66 
30 

67 
30 



68 

69 

70 

71 

72 

73 



74 

75 

76 

77 

78 

79 



Sun*s 
Corr. 



t II 

42 

41 
41 
40 
39 
38 










38 
37 
36 
36 
35 
34 



34 
33 
32 
32 
31 
30 



30 
29 
29 
28 
27 
27 



26 
26 
25 
24 
24 
23 



23 
22 
22 
21 
21 
20 










20 
19 
18 
17 
16 
15 



80 
81 
82 
83 
84 
85 












86 

87 

88 

89 

90 



14 
13 
12 
11 
10 
9 












8 
8 
7 
6 
5 
4 











3 
3 
2 
1 





Star's 
Corr. 



I II 

48 
47 
46 
45 
44 
44 



43 
42 
41 
41 
40 
39 



38 
38 
37 
36 
36 
35 



34 
34 



33 
32 
32 
31 



30 
30 
29 
28 
28 
27 



27 
26 
25 
25 
24 
24 



23 
22 
21 
20 
18 
0J7 

16" 
15 
14 
13 
12 
11 



10 
9 
8 
7 
6 
5 









4 
3 
2 






1 






TABLE XIX. 83 

• 




FOR RB0VC1N6 LONGITUDE INTO TIME» AND THE CONTRARY. 


o 


fa. m. 


o 


h. m. 


o 


h. m. 


o 


h. m. 


o 


fa. m. 


u 


h. m. 


/ 


■n. .8. 


/ 


m. s. 


/ 


m. 8. 


/ 


m. 8. 


1 


m. 8. 


/ 


ra. 8. 


t 


s. t. 


u 


s. t. 


n 


s. t. 


» 


8. t. 


» 


8. t. 





8. t. 


1 


4 


31 


2 4 


61 


4 4 


91 


6 4 


121 


8 4 


161 


10 4 


2 


8 


32 


2 8 


62 


4 8 


92 


6 8 


122 


8 8 


162 


10 8 


S 


12 


33 


2 12 


63 


4 12 


93 


6 12 


123 


8 12 


163 


10 12 


4 


16 


34 


2 16 


64 


4 16 


94 


6 16 


124 


8 16 


164 


10 16 


5 


20 


35 


2 20 


66 


4 20 


95 


6 20 


125 


8 20 


165 


10 20 


6 


24 


36 


2 24 


66 


4 24 


96 


6 24 


126 


8 24 


156 


10 24 


7 


28 


37 


2 28 


67 


4 28 


97 


6 28 


127 


8 28 


167 


10 28 


8 


32 


38 


2 32 


68 


4 32 


98 


6 32 


128 


8 32 


158 


10 32 


9 


36 


39 


2 36 


69 


4 36 


99 


6 36 


129 


8 36 


169 


10 86 


10 


40 


40 


2 40 


70 


4 40 


100 


6 40 


130 


8 40 


160 


10 40 


11 


44 


41 


2 44 


71 


4 44 


101 


6 44 


131 


8 44 


161 


10 44 


12 


48 


42 


2 48 


72 


4 48 


102 


6 48 


132 


8 48 


162 


10 48 


13 


62 


43 


2 52 


73 


4 62 


103 


6 62 


133 


8 52 


163 


10 62 


14 


56 


44 


2 66 


74 


4 66 


104 


6 66 


134 


8 66 


164 


10 66 


15 


1 


45 


3 


75 


5 


105 


7 


136 


9 


165 


11 


16 


1 4 


46 


3 4 


76 


6 4 


106 


7 4 


136 


9 4 


166 


11 4 


17 


1 8 


47 


3 8 


77 


6 8 


107 


7 8 


137 


9 8 


167 


11 8 


18 


1 12 


48 


3 12 


78 


5 12 


108 


7 12 


138 


9 12 


168 


11 12 


19 


1 16 


49 


3 16 


79 


5 16 


109 


7 16 


139 


9 16 


169 


11 16 


20 


1 20 


50 


3 20 


80 


6 20 


110 


7 20 


140 


9 20 


170 


11 20 


21 


1 24 


61 


3 24 


81 


5 24 


111 


7 24 


141 


9 24 


171 


11 24 


22 


1 28 


62 


3 28 


82 


6 28 


112 


7 28 


142 


9 28 


172 


11 28 


23 


1 32 


63 


3 32 


83 


5 32 


113 


7 32 


143 


9 32 


173 


11 32 


24 


1 36 


64 


3 36 


84 


5 36 


114 


7 36 


144 


9 36 


174 


11 36 


25 


1 40 


55 


3 40 


85 


5 40 


116 


7 40 


146 


9 40 


175 


11 40 


26 


1 44 


66 


3 44 


86 


5 44 


116 


7 44 


146 


9 44 


176 


11 44 


27 


1 48 


57 


3 48 


87 


5 48 


117 


7 48 


147 


9 48 


177 


11 48 


28 


1 62 


68 


3 62 


88 


6 62 


118 


7 62 


148 


9 5i 


178 


U 62 


29 


1 66 


69 


3 66 


89 


6 66 


119 


7 66 


149 


9 56 


179 


11 66 


30 


2 


60 


4 


90 


6 


120 


8 


160 


10 


180 


12 




T 


ABLl 


S XX. 


F 


OR FINDING THE DISTAN< 


CE OF 


TERRESTRIAL OBJECTS AT SEA. 


Height 
in feet. 


a . 
*: * 

Sa 

1.16 


-St 


• M OQ 

Si 

5.74 




•Soo- 

. (Ll 

« TS 

SB 
8.0 




Q S 
15.4 


• *** 


23.6 


It 

xa 


B ' 

se 

32.9 


It 

xa 


■2i 

67.4 


1 


25 


49 


180 


420 


820 


2600 


2 


1.62 


26 


5.86 


60 


8.1 


190 


15.8 


430 


23.8 


840 


83.3 


2600 


68.6 


3 


1.99 


27 


6.97 


66 


8.6 


200 


16.2 


440 


24.1 


860 


33.7 


2700 


69.7 


4 


2.30 


28 


6.08 


60 


8.9 


210 


16.6 


450 


24.4 


880 


34.1 


2800 


60.8 


5 


2.67 


29 


6.18 


65 


9.3 


220 


17.0 


460 


24.6 


900 


34.5 


2900 


61.8 


6 


2.81 


30 


6.30 


70 


9.6 


230 


17.4 


470 


24.9 


920 


34.8 


3000 


63.0 


7 


3.04 


31 


6.40 


76 


9.9 


240 


17.8 


480 


25.2 


940 


35.2 


3100 


64.0 


8 


3.26 
3.45 


32 


6.60 
6.60 


80 


10.3 
10.6 


260 


18.2 
18.6 


490 


25.4 


960 


36.6 
36.0 


3200 


65.0 
66.0 


9 


33 


85 


260 


600 


25.7 


980 


3300 


10 


3.63 


34 


6.70 


90 


10.9 


270 


18.9 


620 


26.2 


1000 


36.3 


3400 


67.0 


11 


3.81 


36 


6.80 


96 


11.2 


280 


19.2 


640 


26.7 


1100 


38.1 


3500 


68.0 


12 


3.98 


36 


6.90 


100 


11.6 


290 


19.6 


660 


27.2 


1200 


39.8 


3600 


69.0 


13 


4.14 


37 


6.99 


106 


11.8 


300 


19.9 


680 


27.7 


1300 


41.4 


3700 


69.9 


14 


4.30 


38 


7.09 


110 


12.1 


310 


20.2 


600 


28.1 


1400 


43.0 


3800 


70.9 


16 


4.46 


39 


7.17 


115 


12.3 


320 


20.6 


620 


28.6 


1500 


44.6 


3900 


71.7 


16 


4.60 
4.73 


40 


7.27 
7.36 


120 


12.6 
12.8 


330 


20.9 
21.2 


640 


29.1 


1600 


46.0 


4000 


72.7 


17 


41 


125 


340 


660 


29.5 


1700 


47.3 


4100 


73.6 


18 


4.87 


42 


7.44 


130 


13.1 


350 


21.6 


680 


30.0 


1800 


48.7 


4200 


74.4 


19 


6.01 


43 


7.64 


135 


13.3 


360 


21.8 


700 


30.4 


1900 


60.1 


4300 


75.4 


20 


6.14 


44 


7.62 


140 


13.6 


370 


22.1 


720 


30.8 


2000 


51.4 


4400 


76.2 


21 


6.26 


45 


7.70 


146 


13.8 


380 


22.4 


740 


31.2 


2100 


52.6 


4500 


77.0 


22 


6.39 


46 


7.79 


160 


14.1 


390 


22.7 


760 


31.7 


2200 


53.9 


4700 


78.8 


23 


5.61 


47 


7.88 


160 


14.6 


400 


23.0 


780 


32.1 


2300 


55.1 


5000 


81.2 


24 


5.62 


48 


7.96 


170 


16.0 


410 


23.3 


800 


32.6 

• 


2400 


66.2 


Imile 


83.5 



84 TABLE XXI. 


For reducing the bun's declination to Noon at any given Meridian^ 
and to any Time at the Meridian of Greenwich. 


When Sun's dec. j add in W. Ion. ) Add for 
is increasini;^. \ sub. in £. Ion. | Greenw. time 


When Sun's dec J 8ub.inW.lon. ) Sub. for 1 
. is decreasing. (^ ^^ ^ ^ ^^''^ f Greenw. time. | 


Long. 


suit's oeclinatiov. 


Tiroefir. 
Noon. 


0° 


go 


4P 


6° 


8'^ 


9« 


10° 


11° 


12° 


13« 


14" 


15° 


0« 


O'O^' 


O'O" 


O'O" 


O'O" 


O'O" 


(KO" 


O'O'' 


O'O" 


O'O" 


O'O" 


O'O^ 


O'O' 


Oh.Oin. 


3 


12 


12 


12 


11 


11 


U 


11 


11 


10 


10 


9 


9 


12 


6 


24 


24 


24 


23 


23 


022 


22 


21 


20 


20 


18 


18 


24 


9 


035 


35 


035 


34 


34 


33 


32 


32 


31 


30 


28 


27 


36 


12 


47 


47 


47 


46 


45 


44 


43 


42 


41 


40 


038 


37 


48 


15 


59 


59 


58 


57 


56 


55 


54 


53 


51 


50 


48 


46 


1 


18 


1 11 


1 10 


1 10 


1 9 


1 7 


1 6 


1 5 


1 3 


1 1 


1 


58 


55 


1 12 


21 


I 22 


1 22 


1 22 


1 21 


1 18 


1 17 


1 16 


1 14 


1 12 


1 9 


1 7 


1 5 


1 24 


24 


1 34 


1 34 


I 33 


1 32 


1 29 


1 28 


1 27 


1 24 


1 22 


1 19 


1 17 


1 14 


1 36 


27 


1 46 


1 45 


1 44 


1 43 


1 41 


1 39 


I 38 


1 35 


1 32 


1 29 


1 27 


1 23 


1 48 


30 


1 58 


1 57 

2 10 


1 56 


1 54 


1 51 


1 49 


1 48 


1 45 


I 43 


1 39 


1 d6 


1 32 


2 


33 


2 10 


2 8 


2 6 


2 3 


2 1 


1 59 


1 55 


1 53 


1 49 


1 46 


1 42 


2 12 


36 


2 22 


2 21 


2 19 


2 17 


2 14 


2 12 


2 10 


2 6 


2 3 


1 59 


1 56 


1 51 


2 24 


39 


2 33 


2 32 


2 31 


2 29 


2 25 


2 23 


2 20 


2 16 


2 14 


2 9 


2 5 


2 1 


2 36 


42 


2 45 


2 44 


2 43 


2 40 


2 36 


2 34 


2 31 


2 27 


2 24 


2 19 


2 15 


2 10 


2 48 


45 


2 57 


2 56 


2 54 


2 51 


2 47 


2 44 


2 41 


2 38 


2 34 


2 29 


2 24 


2 19 


3 


48 


3 9 


3 8 


3 6 


3 3 


2 59 


2 55 


2 52 


2 49 


2 44 
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TABLE XXL 85 
For reducing the sum^s declination to Noon at any given Meridian, 
and to any Time at the Meridian of Greenwi ch. 

When Son's dec / add in W. Ion. \ Add for When Sun's dec J sub. in W. Ion. ) Sub. for 
is increasing. \ sub, in E. Ion, j Greenw. time, is decreasing. \ add, in E. ion. ) Greenw. time 
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TABLE XXII. 


For reducing the bun's right ascension to any Time at the Meridian | 




of Greenwich. 
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Noon. 
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TABLE XXIL 87 


For reducing the sun's bxoht ascension to any Time at the Meridian 


of Greenwich. 


Timefr. 
Noon. 


suit's bight ascension. 
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1 29 


1 33 


1 36 


1 38 


1 37 


1 34 


1 29 


1 25 


1 22 


8 48 


9 


1 21 


1 23 


1 26 


1 31 


1 35 


1 39 


1 40 


1 39 


1 36 


1 31 


1 27 


1 24 


9 


9 12 


1 23 


1 25 


1 28 


1 33 


1 37 


1 41 


1 42 


1 41 


1 38 


1 33 


1 29 


1 26 


9 12 


9 24 


1 25 


1 26 


1 30 


1 35 


1 40 


1 43 


1 44 


1 43 


1 40 


1 36 


1 31 


i 28 


9 24 


9 36 


1 26 


1 28 


1 32 


1 37 


1 42 


1 45 


1 47 


1 46 


1 42 


1 38 


1 33 


1 30 


9 36 


9 48 


1 28 


1 30 


1 34 


1 39 


1 44 


1 47 


1 49 


1 48 


1 44 


1 40 


1 35 


1 32 


9 48 


10 


1 30 


1 32 
1 34 


1 36 
1 38 


1 41 


1 46 
1 48 


1 50 
1 52 


1 51 
1 53 


1 50 
1 52 


1 46 
1 49 


1 42 
1 44 


1 37 

1 39 


1 34 
1 36 


10 


10 12 


1 32 


1 43 


10 12 


10 24 


1 34 


1 36 


1 40 


1 45 


1 50 


1 64 


1 56 


I 54 


1 51 


1 46 


1 41 


1 38 


10 24 


10 36 


1 35 


1 37 


1 42 


1 47 


1 52 


1 56 


1 58 


1 57 


1 53 


1 48 


1 43 


1 39 


10 36 


10 48 


1 37 


1 39 


1 44 


1 49 


1 54 


1 58 


2 


1 59 


1 56 


1 50 


1 45 


1 41 


10 48 


11 


1 39 


1 41 


1 46 


1 51 


1 57 


2 1 


2 2 


2 1 


1 57 


1 52 


1 46 


1 43 


11 


U 12 


1 41 


1 43 


1 47 


I 53 


1 59 


2 3 


2 4 


2 3 


1 59 


1 54 


1 48 


1 45 


11 12 


11 24 


I 43 


1 45 


1 49 


1 55 


2 1 


2 6 


2 7 


2 5 


2 1 


1 56 


I 50 


1 47 


11 24 


11 36 


1 44 


1 47 


1 51 


1 57 


2 8 


2 7 


2 9 


2 8 


2 4 


1 58 


1 52 


1 49 


11 36 


11 48 I 46 


1 48 


1 53 


1 59 


2 5 


2 9 


2 11 


2 10 


2 6 


2 I 54 
2 21 1 56 


I 51 


11 48 


12 1 48 1 50i 1 55| 2 1 


2 7 


2 12 


2 13 


2 12 


2 8 


1 52 


12 



88 TABLE XXIII. 


Logarithmic sines, tangents, and secants, to every Point and 


Quarter Point of the Compass. 


• 

a 

• *4 

o 
Ah 


Sine. 


Co-sine. Tangent. 


Co-tang. 


Secant, 


Co-sec. 


Points. 





0.000000 


10.000000 


0.000000 


Infinite. 


10.000000 


Infinite. 


8 


i 


8.690796 


9.999477 


8.691319 


11.308681 


10.000623 


11.309204 


'^ f 


!! t 


8.991802 


9.997904 


8.993398 


11.006602 


10.002096 


11.008698 


7 h 


i 


9.166620 


9.996274 


9.171247 


10.828753 


10.004726 


10.833480 


7i 


1 


9.290286 


9.991674 


9.298662 


10.701338 


10.008426 


10.709764 


7 


1 * 


9.386671 


9.986786 


9.398786 


10.601216 


10.013214 


LO. 614429 


^ f 


1 t 


9.462824 


9.980886 


9.481939 


10.518061 


10.019116 


L0.637176 


G i 


1 f 


9.627488 


9.973841 


9.663647 


10.446363 


10.026169 


L0.472612 


6* 


2 


9.682840 


9.966616 


9.617224 


10.382776 


10.084386 ] 


LO. 417160 


6 


9 i 


9.630992 


9.966163 


9.674829 


10.326171 


10.048837 1 


10.369008 


ff 1 


9 i 


9.673387 


9.946430 


9.727967 


10.272043 


10.064670 1 


10.326613 


ff 1 


2 1 


9.711060 


9.933360 


9.777700 


10.222300 


10.066660 ] 


10.288960 


«* 


8 


9.744739 


9.919846 


9.824893 


10.176107 


10.080164 ] 


10.266261 


6 


8 i 


9.776027 


9.904828 


9.870199 


10.129801 


10.096172 10.224978 


4 f 


9 i 


9.802369 


0.888186 


9.914173 


10.086827 


10.111816 10.197641 


4 1 


s 1 


9.827084 


9.869790 


9.967296 


10.042706 ] 


LO. 130210 10.172916 


4i 


4 


9.849486 


9.849486 1 


0.000000 


10.000000 1 


[0.160616 10.160615 


4 




Co-sine. 


Sine, i 


^o-tang. 


Tangent. Co-sec. 


Secant. 




TABLE XXIV. 

1 


LOGARITHMS OF NUMBERS. 


No. 1 100 Log. 0.000000 ^2.000000 


No. 


Log. 


No 


u Log. 


No, 


Log. 


No. Log. 1 No. 


Log. 


1 


0.000000 


21 


1. 322219 


41 


1.612784 


61 


1.786330 


81 


1.908486 


2 


0.301080 


22 


1.842428 


42 


1.623249 


62 


1.792392 


82 


1.918814 


8 


0.477121 


23 


1 .361728 


48 


1.633468 


63 


1.799341 


88 


1.919078 


4 


0.602060 


24 


1.380211 


44 


1.648463 


64 


1.806180 


84 


1.924279 


5 
6 


0.698970 


26 


1.397940 


46 


1 .663213 


66 
66 


1.812913 


86 


1.929419 


0.778161 


26 


1.414978 


46 


1.662768 


1.819544 


86 


1.984498 


7 


0.846098 


27 


1.481864 


47 


1.672098 


67 


1.826076 


87 


1.939619 


8 


0.903090 


28 


1 .447168 


48 


1.681241 


68 


1.882609 


88 


1.944488 


9 


0.964243 


29 


1.462396 


49 


1.690196 


69 


1.838849 


89 


1.949890 


10 


1.000000 


30 


1.477121 


60 


1.698970 


70 


1.846098 


90 


1.954248 


11 


1.041393 


81 


1 .491862 


61 


1 .707670 


71 


1.861268 


91 


1.969041 


12 


1.079181 


82 


1.606160 


62 


1.716008 


72 


1.867332 


92 


1.968788 


18 


1.113943 


33 


1 .618614 


68 


1.724276 


73 


1.863323 


93 


1.968488 


14 


1.146128 


34 


1 .631479 


64 


1.732394 


74 


1.869282 


94 


1.973128 


15 


1.176091 


86 


1.644068 


66 


1 .740368 


76 


1.876061 


96 


1.977724 


16 


1.204120 


36 


1.666302 


66 


1.748188 


76 


1.880814 


96 


1 .982271 


ir 


1.230449 


37 


1.668202 


67 


1.766876 


77 


1.886491 


97 


1.986772 


18 


1.266278 


38 


1.679784 


68 


1.768428 


78 


1.892096 


98 


1.991226 


19 1.278754 


39 


1.691066 


69 


1.770862 


79 


1.897627 


99 


1.996635 


S)0 1.801030 


40 


1.602060 


60 


1.778161 


80 


1.908090 


1 100 


2.000000 


1 



TABLE XXIV. 

LO&ARITHMft OF NUMBERS. 



89 



No. 1000 



1600 



No. 



100 
101 
102 
103 
101 
105 
106 
107 
108 
109 



110 
111 
112 
113 
114 
116 
116 
IIT 
118 
119 



120 
121 
122 
123 
124 
126 
126 
127 
128 
129 



130 
131 
132 
133 
134 
136 
136 
137 
138 
139 



140 
141 
142 
143 
144 
146 
146 
147 
148 
149 







000000 
004321 
008600 
012837 
017033 
021189 
025306 
029384 
033424 
037426 



150 
161 
162 
163 
164 
166 
166 
167 
168 
169 



041393 
045323 
049218 
053078 
056905 
060698 
064468 
068186 
071882 
075547 



079181 
082785 
086360 
089905 
093422 
096910 
100370 
103804 
107210 
110590 



113943 
117271 
120574 



127105 
130334 



136721 
139879 
143016 



146128 
149219 
162288 



168362 



164363 
167317 



173186 



176091 
178977 
181844 
184691 
187621 
19033^ 
193125 
195900 
198667 
1201397 





Log. 000000- 



204120 



000434 
004751 
009026] 
013259 
017451 
021603 
025715 
029789 
033826 
037825 



041787 
015714 
049606 
053463 
067286 
061075 
064832 
068557 
072250 
075912 



079648 
083144 
086716 
090258 
093772 
097267 
100715 
104146 
107649 
110926 



114277 
117603 
120903 



123862 124178 



130666 



133539 133868 



137037 
140194 
143327 



146438 
149627 
162694 



166336 166640 



168664 



161368 161667 



164660 
167613 



170262 170666 



173478 



176381 
170264 
182129 
184975 
187803 
190612 
193403 
196176] 
198932 
201670 



00086b 
005180 
009451 
013689 
017868 
022016 
026124 
030195 
034227 
038223 



042182 
046105 
049993 
063846 
067666 
061452 
065206 
068928 
072617 
076276 



079904 
083503 
087071 
090611 
094122 
097604 
101059 
104487 
107888 
111262 



114611 
117934 
121231 
124504 



127429 127762 



130977 
134177 
137364 
140608 
143639 



146748 
149835 
152900 
166943 
158966 
161967 
164947 
167908 
170848 



193681 



199206 



001301 
005609 
009876 
014100 
018284 
022428 
026533 
030600 
034628 
038620 



042575 
046495 
060380 
054230 
058046 
061829 
065580 
069298 
072986 
076640 



080266 
083861 



087426087781 



090963 
094471 
097951 
101403 
104828 
108227 
111698 



114944 
118265 
121660 
124830 
128076 
131298 
134496 
137670 
140822 
143961 



147068 
160142 
163205 
156246 



166244 
168203 
171141 



173769 174060 174361 



176670 176969 
179662 179839 
182415 182700 
186259 185642 
188084 188366 
190892 191171 



193959 



196452 196729 197005 



201943 202216 



199481 



001734 
006038 
010300 
014520 
018700 
022841 
026942 
031004 
035029 
039017 



012969 
046885 



050766051152 



054613 



058426058805 



06220^ 
065953 
069668 



073362073718 



077004 



080626 080987 
084219 084676 



091315 



094820095169 



098297 
101747 
105169 
108566 
111934 



115278 
118595 



121888122216 



126166 



134814 
137987 
141136 
144263 



147367 
160449 
153510 
156649 



159266169667 
162266 162664 



166641 
168497 
171434 



177248 
180126 
182986 
186825 
188647 
191461 
194237 



202488 



002166 
006466 
010724 
014940 
019116 
023252 
027350 
031408 
035430 
039414 



6 



013362 
047275 



054996 



062682 
066326 
070038 



077368 



088136 
091667 



098644 
102090 
105610 
108903 
112270 



115610 
118926 



126481 



128399 128722 
131619 131989 



136133 
138303 
141460 
144674 



147676 
160766 
163815 
166862 
159868 
162863 
166838 
168792 
171726] 
174641 



177536 
180413 
183270 
186108 
188928 
191730 
194514 
197281 



1997651200029 



202761 



002698 
006894 
011147 
015360 
019532 
023661 
027767 
031812 
035830 
039811 



043755 
047661 
051538 
055378 
069185 
062958 
066699 
070407 
074085 
077731 



014148 
048053 
05^924 
065760 
059663 
063333 
067071 
070776 
074451 
078094 



081317 
081934 
088490 
092018 
096618 
098990 
102434 
106851 
109241 
112605 

115943 
119266 
122543 
126806 
129045 
132260 
136451 
138618 
141763 
144886 



081707 082067 
086291 086647 
088845 089198 
092370 092721 
095866 096215 
099335 099681 
102777 103119 
106191 106631 
109578 109916 
112940113276 



147985 
161063 



167164 
160168 
163161 
166134 



172019 
174932 



177826 



183654 
186391 
189209 
192010 
194792 
197656 
200303 
203033 

6 



003029 
007321 
011670 
015779 
019947 
024075 
028164 
032216 
036229 
040207 



8 



9 



0034601003891 
007748 008174 



011993 
016197 
020361 
024486 



012415 
016615 
020776 
021896 



116276 116608 



119586 
122871 
126131 



132580 
136768 
138934 



148294 
151370 



164119164424 



167467 
160468 
163460 
166430 



169086 169380 169674 



172311 
176222 



178113 



180699 180986 181272 



183839 
186674 



196069 
197832 
200677 
203305 



028571028978 
032619033021 
036629037028 
040602040998 



044540 
048442 
052309 
056142 
059942 
063709 
067443 
071145 
074816 
078457 



044931 
048830 
052694 
056624 
060320 
064083 
067814 
071514 
076182 
078819 



119916 
123198 
126466 



082426 
086004 
089562 
093071 
096562 
100026 
103462 
106870 
110253 
113600 



129368 129690 



132900 
136086 
139249 



142076 142380 
146196 145607 



148603 
151676 
164728 
167769 
160769 
168767 
166726 



172603 
176612 



178401 



184123 
186956 



189490 189771 
192289 192667 



195346 
198107 
200860 
2 03577 

"8~" 



116910 
120216 
123526 
126781 
130012 
133210 
136403 
139664 
142702 
146818 



148911 
161982 
155032 
158061 
161068 
164066 
167022 
169968 
172896 
176802 



178689 
181668 
184407 
187239 
190051 
192846 
195623 
198382 
201124 
203848 

9 



Biff. 



432 
428 
424 
420 
416 
412 
408 
404 
400 
397 

393 
390 
386 
883 
379 
376 
373 
370 
366 
863 



360 
357 
366 
352 
349 
846 
343 
341 
838 
836 



332 
330 
328 
326 
823 
321 
318 
316 
314 
311 



309 
307 
306 
303 
300 
298 
296 
294 
292 
290 



288 
287 
286 
283 
281 
279 
278 
276 
274 
272 



90 



TABLE XXIV. 

LOGARITHMS OF NUMBBES. 



No. 160a 



-2200 



Log. 204120- 



-342^3 



"HT 



60 
61 
62 
63 
64 
66 
66 
67 
68 
60 



70 
71 
72 
7^ 
74 
75 
76 
77 
78 
79 



243038 
245618 
247978 
260420 
252863 



80 
81 

82 
83 
84 
85 
86 
87 
88 
89 



90 
91 
92 
93 
94 
96 
96 
97 
96 
99 



200 
201 



203 
204 
206 
206 
207 
208 
209 



210 
211 
212 
213 
214 
215 
216 
217 
218 
219 







204120 
206826 
209515 
212188 
214844 
217484 
220108 



222716222976 



225300 

227887 



230449 230704 



232996 
235528 
238046 



240549240799 



256273 



257679257918 



260071260310260548 



262461 
264818 
267172 



269513 269746|260980|270218 

271842 

274158 

276462 



281033 



298863 



322219 



326336 



330414 
332488 
334454 
336460 
338466 
340444 





204391 204662 
207095 207365 



209783 
212464 
215109 
217747 
220370 



225668 
228144 



233260 
235781 
238297 



243286 
245759 



248219 248464 



250664 
253096 



266514 



262688262926 



265064 



266290 



267406267641 



272074 
274389274620 



27^06 272586 272770 273001 273233 



276691 



278754278982 



283801 283527 
285657 



285782 286007 
287802 288025 288249 
290035 290267 290480 
292256 292478 29^» 
294466 294687 294907 295127 



296666 296884 



299071 



301030 

303196 

306861 

8074961307710 

309630809648 

811764 

813867314078 

315970|316180 

318063 



816390 

318272 318481 

320146 320354| 320662 

32S683 



322426 



324282324488 



326541 



828880328683 



830617 
332640 
334666 
336660 
838656 
340642 



210051 
212720 
216373 
218010 
220631 
223236 
226826 
228400 



230960 
233604 
236033 
238648 
241048 
243534 
246006 



260908 



263338268680 



255766 
268168 



276921 



279210 



283753 



297104 
299289 



301247 301464 
303412 30^628 
305566 305781 
307924 
310056 
3119661312177 



824694 
826745 
328787 
330819 
332842 
334856 
336860 
338856 
340841 






204933 
207634 
210318 
212986 
216638 
218273 



220892221163 



223496 
226084 
228667 



231216 
233757 
236285 
238799 
241297 
243782 
246252 
248709 
261151 



255996 



260787 



265526 
267875 



277151 



206204 205476 206745 



207903 208172 



210686 
213262 
215902 
218635 



223756 
226342 
228913 



231470 
234011 
236537 
239049 
241546 
244030 
246499 
248954 
251396 
253822 



266236256477 



258808258637 



261026 



261263 



263162263399 263636 



266761 265996 266232 
268110 268344 268578 
270446 270679 270912 



274850 276081 275311 276542 276772 



277380 



279439 279667 



281261 281488 281716 281942 282169 282895 282622 282849 283075 



283070 28^205 284431 284656 284882 2$6107 285332 



288478 288696 



290702 



292920 203141293363 



29^823 
299507 

301681 
303844 



305906306211 
308187 808351 



310268 810481 
812389 312600 



314280 314499 3U710 



326950 
828991 
331022 
333044 
335056 
337060 
339054 
341039 



206347 



299725 



301898 



310699 816800 



320769 320977 



822839 323046 323262 



824899 325106 



327166 
320194 
331225 
333246 
336267 
337260 
339253 
341287 



210868 
218618 
216166 

218708 



221414 221676 
224015224274 



226600 
229170 



231724 
234264 
236789 
239299 
241795 
244277 
246745 
249198 
261638 
254064 



231979 232233 



234617 
237041 
239660 
242044 
244524 
246991 



249443 249687 



258877 259116 259366 269694 



263873 



277609 



277838 



279896 



286456 286681 286905 



290026 291147 291869 



2071^42 297761 297979 



299948 



302114 



3040591304275 
i06425 
3086641 



310608 
312812 



317018 



318689 318898 319106 319314 



321184 



327369 
329398 
331427 
338447 
335468 



389461 
341435 



6 



208441 
211120 
213783 
216430 
219060 



226868 
229426 



251881 
254306 



266718 



261501 261738 



293588 



206667 296787 



300161 



30233U 
304401 
306680 

308778 



318028 



821301 



323468 



325310 826516 



327663 
320601 
331630 



336668 



387459 337669 



339650 
341632 

6 



206016206286 



208710 
211888 
214040 
216604 
210322 



221036222106 



224633 
227115 



224702 
227872 



229682229938 



234770 
237202 
280800 
242293 
244772 
247236 



2^2125 
254548 



256958 



264109 
266467 

268812 



264346 
206702 



260046260279 



271144271377 271600 



273464 



278067 



288020 289143 289366 2^89 289812 



302547 
304706 



810906811118 311830 



813234 



314020 316180 315840 316560 



317227 317436 317646 



319522 



328665 
326721 



320606 
331882 



333640833860 



335860 
837858 
839840 
841830 



8 



208978 



211664211921 
214314 2145791 



216967 
219684 



232488 
236023 
237644 
240050 
242541 



245019 245266 
247482 247728 



249932 
262367 
2^4790 



257198267439 



261976 262214 



273696 
276002 
278296 



280123 280351 230578 280806 



287130287864287578 



20169li20l81S|202084 
294246 



2938042040251 
206007 2^226 
208198208416 
300378l300596 



302764 
304021 



306854 307068 



806991309204809417 



313445 



321698321806 



323871 
325996 



827767 327072 



380008 
332034 
334051 
336059 



206556 
209247 



Diff. 



217221 
219846 
222456 
225061 
227630 
230193 



282742 
236276 
237796 
240300 
242700 



250176 
262610 
255031 



269838 



264582 
266937 



273927 
276232 
278625 



296446 
298635 
300813 



302980 
306136 
307282 



311542 
3186S6 
315760 
317854 



319730 319988 



322012 



324077 
326181 
828176 
880211 
832286 
884258 
836260 



338068388257 



340047 
342028 

8 



3402461 
342226 



871 

260 
267 
266 
264 



261 
269 
268 
266 



256 
252 
252 
26d 
249 
247 
246 
245 
243 
242 



241 
239 
238 
237 
235 
234 
23S 
232 
230 
229' 



228 
227 



223 



221 
220 
219 
218 



217 
216 
214 
213 
212 
211 
210 



207 



20S 
204 
20S 



202 
201 
200 
199 

198 



^itfmi^mta^mmt 



TABLE XXIV. 

LOGARITHMS OF NUMBERS. 



Oil 



m.22oa. 



-2600 



No; 



.220 
221 
222 
.2^ 
224 
225 

^m 

^29 



342423 
344392 



^ 
> 



T 

i 



«; 



230 
^31 
232 
23^ 
234 
235 
236 
237 
238 
239 



861728 
&63612 
3^488 



367356367542 367729 



36^16 
371068 



372912 373096 
374748374932 



376577 
378398 



\ 

(I 



240 
241 
242 
243 
244 
245 
246 
247 
248 
240 



880211 
382017 
$83815 
385606 
387390 
$89166 
$90935 
$92697 
$94452 
$96199 



250 
251 
252 
258 
254 
255 
256 
257 
258 
250 



260 
261 
262 
263 
264 
265 
266 
267 
268 
269 



270 
271 
272 
273 
274 
275 
276 
277 
278 
279 



a 



46353 846549346744 



48305 348500 



$50248 
352182 
354108 
$56026 
$57935 
359835 



360442 
352375 
354301 
356217 
358125 
360025 



361917 
36$800 
365675 



369401, 
371253 



380392 
382197 
383995 
385785 
387568 
389343 
391112 
392873 
394627 
396874 



397940 
399674 
401400 
403120 
404834 
406540 
408240 
409933 



413300 



414973 
416640 
418301 



424882 
426511 
428135 
429752 



432969 
434569 
436163 
437751 
439333 
440909 
442480 
444045 
445604 





342620 
344580 



376759 
37858ky 



898114 
399847 
401573 
408292 
405005 
406710 
408410 
410102 



411620411788 



413467 



415140 
1416640416807 



419956 420121 
421604 421768 
423246428410 



425046 
426674 
428297 
429914 



481364431525 



433129 
434728 
436322 
437900 
439491 
441066 
442636 
444201 



342817 
344785 



348694 
350636 
852568 
854493 
356408 
358316 
360215 



362105 
363988 



365862 366049 



369587 369772 



3n437 
373280 
375115 
876942 
378761 



380573 
882377 
384174 
386964 
387746 
389520 
391288 
893048 
394802 
396548 



898287 
400020 
401745 
403464 
405175 
406881 



410271 
411956 
418636 



415307 
416978 
418467 418633 



421988 
423578 
425208 



428469 
430075 



481685 
433290 
434888 
436481 



489648 
441224 
442793 
444357 



445760445915 



3 



343014 
344981 
346939 
348889 
350829 
352761 
354685 
356599 
358506 
360404 



862294362482 
364176364363 



367915 



371622 371806 



373464 
875298 
$77124 
378943 



380754 
382557 



386142 
387923 
389697 



393224 
394977 
396722 



398461 
400192 
401917 
408635 
405346 
407051 



408579408749 



410440 



413802 



415474 



Log. 342423- 



447158. 



343212 
345178 
347135 
349083 
351023 
352964 
354876 
356790 
358696 
860593 



366236 
368101 
3699S8 



373647 
375481 
377306 
379124 



380934 
382737 



384353 384533 



386321 
388101 
389875 



391464 891641 



393400 
895152 
396896 



381115 
382917 
384712 
386499 

388279 
890051 
391817 
893576 
395326 
397071 



398634 
400365 
402089 
403807 
405517 
407221 
408918 
410608 



412124412292 



413970 



415641 



417139417306 



418798 
420286420451 



422097 
423737 
425371 



426836 42699Q 427161 



428621 
430236 



431846 
483450 
435048 
436640 



438067 438226 



439806 
441381 
442950 
444513 
4 46071 

3 



418964 
420616 
422261 
423901 
425534 



428782 
430398 



433610 
435207 
436798 
438384 
439964 
441538 
443106 
444669 
446226 



343409 
346374 



347830 347625 



349278 
351216 
353147 
356068 
856981 
358886 
360783 



362671 
364551 
366423 
368287 
370143 
871991 
373831 
375664 
377488 
379306 



398808 
400538 
402261 
403978 
405688 
407391 
409087 
410777 
412460 
414137 



415808 
417472 
419129 
420781 
422426 
424064 
425697 
427324 
428944 
430559 



432007 432167 



483770 
435366 
436967 
438542 
440122 
441695 
443263 
444826 
446382 



6 



843606 
345570 



349472 
351410 
353339 



355260355462 



357172 
359076 
360972 



362859 
364739 
366610 
368473 
370328 
3721715 
374015 
375846 
877670 
379487 



381296 
883097 
884891 
386677 
388456 
890228 
391993 
893751 
395501 
397245 



398981 
400711 
402433 
404149 
405858 
407561 
409257 
410946 
412628 
414305 



416974 
417638 
419295 
420945 
422590 
424228 
425860 
427486 
429106 
430720 



433980 
435526 
437116 
488700 
440279 
441852 
443419 
444981 
446537 

6 



343802 
845766 
347720 
349666 
361603 
358532 



357363 
359266 
361161 



363048 
364926 
366796 
368659 
870513 
372360 
374198 
376029 
377852 
379668 



381476 
383277 
385070 
386856 
388634 
390405 
392169 
393920 
395676 
397418 



899154 
400883 
402605 
404320 
406029 
407731 
409426 
411114 
412796 
414472 



416141 
417804 
419460 
421110 
422754 
424392 
426023 
427648 
429268 
430881 



432828 432488 



434090 
435685 
437275 
438859 
440437 
442009 
443576 
445137 
446692 



8 I 9 



843999 
345962 
347915 
349860 
351796 
853724 
355643 
357554 
359456 
361350 



363236 
365113 
366983 
368844 
370698 
372644 
374382 
376212 
378034 
379849 



381656 
383456 
385249 
387034 
388811 
390582 
392345 
394101 
395860 
397592 



399327 
401056 
402777 
404492 
406199 
407900 
409595 
411283 
412964 
414689 



416808 
417970 
419625 
421275 
422918 
424555 
426186 
427811 
429429 
431042 



432649 
434249 
435844 
437433 
439017 
440594 
442166 
443782 
445293 
4468481 

8 



344196 
346157 
348110 
350054 
351989 
353916 
355834 
357744 
359646 
361539 



Diff. 



363424 
365301 
367169 
369030 
370883 
372728 
374666 
376394 
378216 
880030 



881837 
383636 
385428 
387212 
388989 
390759 
392521 
394277 
396025 
397766 



399501 
401228 
402949 
404668 
406370 
408070 
4097B4 
411451 
418132 
414806 



416474 
418135 
419791 
421439 
423082 
424718 
426349 
427973 
429591 
431203 



432809 
434409 
436003 
437592 
439175 
440752 
442323 
443888 
445448 
4 47003 

9 



188 
188 
187 
186 
186 
184 
184 
183 
182 
181 



181 
180 
179 
178 
178 
177 
176 
176 
175 
174 



178 
173 
172 
171 
171 
170 
160 
169 
168 
167 



197 i 

196 

195 

194 

193 

193 

192 

191 

190 

189 



167 
166 
165 
165 
164 
164 
163 
162 
162 
161 



160 ^ 

160 

160 

159 

158 

158 

157 

157 

156 I 

155 I 



92 



TABLE XXIV. 

LOGAEITHMS OF NUMBERS. 



No. 2800- 



-3400 



Log. 447156 531479 



No. 



880 
281 
282 
283 
284 
285 
286 
287 
288 
289 



290 
291 
292 
293 
294 
295 
296 
297 
298 
299 



800 
301 
302 
303 
304 
305 
306 
307 
308 
309 



310 
311 
312 
313 
314 
316 
316 
317 
318 
319 



320 
321 



323 
324 
325 
326 
327 
328 
329 



330 
331 
332 
333 

334 
335 
336 
337 
338 
339 







447158 
448706 
450249 
451786 
453318 
454845 
456366 
457882 
459392 
460898 



462398 
463893 
465383 
466868 
468347 
469822 
471292 
472756 
474216 
475671 



477121 
478566 
480007 
481443 

482874 



484300484442 



485721 



487138487280 



488551 
489958 



491362 
492760 
494156 
495544 
496930 
498311 
499687 
501059 
502427 
503791 



505150 
506505 
507856 
509202 
510545 
511883 
513218 
514548 
515874 
517196 



518514 
519828 
521138 
522444 



525045 
526339 
527630 
628917 
530200 





447313 
448861 
450403 
451940 
453471 
454997 
456518 
458033 
459543 
461048 



447468 
449015 
450557 
452093 
453624 
455149 
456670 
458184 
459694 
461198 



462548 
464042 
465532 
467016 
468495 
469969 
471438 
472903 
474362 
475816 



462697 
464191 
465680 
467164 
468643 
470116 
471585 
473049 
474508 
475962 



477266 
478711 
480151 
481586 
483016 



485863 



488692 
490099 



491502 
492900 
494294 
495683 
497068 
498448 
499824 
501196 
502564 
503927 



506286 
506640 
507991 
509337 
510679 
512017 
513351 
514680 
516006 
517328 



618645 
519959 
521269 
522575 



523746 523876 



525174 
526468 
527759 
529045 
530328 



447623 
449170 
450711 
452247 
458777 
455302 
456821 
458336 
459846 
461348 



462847 
464340 
465829 
467312 
468790 
470263 
471732 
473195 
474653 
476107 



477411 

478855 
480294 
481729 
483159 
484584 
486006 
487421 
488833 



477566 
478999 
480438 
481872 
483302 
484727 
486147 
487563 
488973 



490239490380 



491642 
493040 
494433 
495822 
497206 
498586 
499962 
601333 
502700 
604063 



606421 
506776 
508125 
509471 



612160 



614813 
616139 
617460 



518777 
520090 
521400 
522706 
524006 
625304 
526598 
627888 
629174 
630456 



491782 
493179 
494572 
495960 
497344 
498724 
500099 
601470 
502837 
604199 



605667 
506911 
508260 
509606 



510813 510947 



612284 



513484513617 



514946 
516271 
617692 



518909 
620221 
521630 
522836 
524136 
525434 
526727 
528016 
629302 
530584 



447778 
449324 
450865 
452400 
163930 
455454 
456973 
458487 
459995 
461498 



462997 
464489 
465977 
467460 
468938 
470410 
471878 
473341 
474799 
476252 



466126 
467608 
469085 
470557 
472025 
473487 
474944 
476397 



477700 
479143 
480582 
482016 
483446 
484869 
486289 
487704 
489114 
490520 



491922 
493319 
494711 
496099 
497482 
498862 
600236 
501607 
502973 
604335 



605692 
507046 
508396 
509740 
511081 
612417 
613750 
615079 
616403 
517724 



619040 
620362 
621661 



624266 
625563 
526856 
628146 
629430 
630712 



447933 
449478 
451018 
452553 
454082 
465606 
467125 
458638 
460146 
461649 



463146 



463296 



464639464787 



466274 
467756 
469233 
470704 
472171 
473633 
475090 
476542 



477844 
479287 
480725 
482159 
483687 
485011 
486430 
487845 
489256 
490661 



492062 
493468 
494850 
496237 
497621 
498999 
500374 
501744 
503109 
604471 



505828 
607181 
508530 
609874 
511215 
612651 
518883 
615211 
516536 
517856 



519171 
520483 
521792 



622966623096623226 



524396 
525693 
526986 
528274 
629659 
530840 



6 



448088 
449633 
461172 
452706 
454236 
455758 
467276 
458789 
460296 
461799 



463446 
464936 
466423 
467904 
469380 
470851 
472317 
473779 
475235 
476687 



477989 
479431 
480869 
482302 
483730 
486163 
486572 
487986 
489396 
490801 



492201 
493597 
494989 
496376 
497769 
499137 
500511 
501880 
603246 
504607 



506963 
507316 
508664 
510008 
611348 
512684 
514016 
515344 
516668 
517987 



519303 
520614 
521922 



624526 
526822 
527114 
628402 
629687 
5 30968 

6 



448242 
449787 
461326 
452869 
454387 
456910 
457428 
468940 
460447 
461948 



478133 
479576 
481012 
482446 
483872 
486296 
486714 
488127 
489537 
490941 



492341 
493737 
495128 
496514 
497897 
499275 
500648 
602017 
603382 
504743 



506099 
507451 
508799 
510143 
611482 
512818 
614149 
615476 
516800 
618119 



619434 
620746 
522053 
523356 
524656 
525951 
527243 
528631 
629816 
531096 



8 



448397 
449941 
451479 
453012 
454540 
466062 
467579 
459091 
460697 
462098 



463694 
466086 
466671 
468052 
469527 
470998 
472464 
473925 
475381 
476832 



478278 
479719 
481156 
482588 
484016 
485437 
486855 
488269 
489677 
491081 



492481 
493876 
496267 
496653 
498036 
499412 
500786 
602154 
503618 
504878 



506234 
607686 
608933 
510277 
611616 
612951 
614282 
616609 
516932 
518251 



619566 
620876 
622183 
523486 
524785 
526081 
527372 
628660 
629943 
531223 



8 



448552 
450095 
451633 
453165 
454692 
456214 
457730 
469242 
460747 
462248 



463744 
466234 
466719 
468200 
469675 
471145 
472610 
474070 
475526 
476976 



478422 
479863 
481299 
482731 
484157 
485679 
486997 
488410 
489818 
491222 



492621 
494016 
496406 
496791 
498173 
499550 
600922 
502290 
603654 
605014 



606370 
507721 
509068 
610411 
611760 
613084 
514415 
615741 
517064 
518382 



519697 
521007 
522314 
523616 
524916 
526210 
627501 
528788 
530072 
531351 



Diff. 



156 
154 
164 
153 
153 
152 
152 
151 
151 
150 



150 
149 
149 
148 
148 
147 
147 
146 
146 
145 



145 
144 
144 
143 
143 
142 
142 
141 
141 
140 



140 
139 
139 
139 
138 
138 
137 
137 
136 
136 



136 
135 
135 
134 
134 
133 
133 
133 
132 
132 



131 
131 
131 
130 
130 
129 
129 
129 
128 
128 



«■•( 



TABLE XXIV. 

LOGARITHMS OF NUMBERS. 
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No. 340a 



4000 



Log. 631479- 



-602060 



No. 



S40 
S41 
t42 
S4S 

S44 
345 
346 
347 

848 
349 



531479 
532754 
534026 
535294 
586558 
537819 
539076 
540329 
541579 
642825 



350 
351 
352 
353 
354 
355 
356 
357 
358 
359 



544068 
545307 
546543 
547775 
549003 
550228 
651450 
552668 



563883 654004 



556094 



360 
361 
362 
363 
364 
865 
366 
367 
368 
369 



370 
371 
372 
373 
374 
375 
376 
377 
378 
379 



380 
381 
382 
383 
384 
385 
386 
387 
388 
389« 







631607 
532882 
534153 
535421 
536685 
537945 
539202 
540455 
541704 
542950 



566302 
567507 
568709 
569907 
561101 
562293 
563481 
564666 
565848 
567026 



544192 
645431 
546666 
547898 
549126 
550351 
561572 
552790 



555215 



556423 
557627 
558829 
560026 
561221 
562412 
563600 
564784 
565966 
567144 



568202 
669374 
570543 
571709 
^2872 
574031 
575188 
676341 
JS77492 
578639 



579784 
580925 
68206a 
588199 
584331 
585461 
686587 
687711 
588832 
689950 



568319 
569491 
570660 
571825 
572988 
574147 
576303 
576457 
677607 
578754 



579898 
581039 
582177 
583312 
584444 
585574 
586700 
587823 
588944 
590061 



531734 
533009 
534280 
535547 
536811 
538071 
539327 
540580 
541829 
543074 



544316 
545554 
546789 
548021 
549249 
550473 
551694 
552911 
554126 
555336 



556544 
567748 
558948 
560146 
561340 
562531 
563718 
564908 
566084 
567262 



556664 
557868 
559068 
560265 
561459 
562650 
563837 
565021 
566202 
567379 



568436 
569608 
570776 
571942 
573104 
574263 
575419 
676572 
577721 
578868 



580012 
581153 



583426 
584557 
585686 
586812 
587935 
589056 
590173 



531862 
583136 
534407 
535674 
536937 
538197 
539452 
540705 
541953 
543199 



644440 
545678 
546913 
548144 
549371 
550595 
561816 
553033 
554247 
555457 



568564 
569725 
570893 
572058 
673220 
574379 
575534 
576687 
577836 
578983 



580126 
581267 



582291582404 



583539 
584670 
585799 
586925 
588047 
589167 
590284 



531990 
533263 
534534 
535800 
537063 
538322 
539578 
540830 
542078 
643323 



544564 
545802 
547036 



549494 
550717 
551938 
553154 
554368 
555578 



532117 
533391 
534661 
535927 
537189 
538448 
539703 
640965 
542203 
543447 



544688 
545925 
547159 



548266548389 



549616 
550840 
552069 
553276 
554489 
555699 



656785 
557988 
559188 
560385 
561578 
562769 
563956 
565139 
566320 
567497 



556905 
558108 
559308 
560504 
561698 
562887 
564074 
565267 
566437 
567614 



559428 
560624 
561817 
563006 
564192 
565376 
566555 
567732 



568671 
669842 
571010 
572174 
573336 
57449« 
575650 
576802 
577961 
579097 



568788 
569959 
571126 
572291 
573452 
574610 
575765 
576917 
578066 
579212 



580240 580355 
581381 



582518 
583652 
584783 
585912 
587037 
588160 



590396 



582631 
583765 
584896 
586024 
587149 
588272 



589279589391 



590607 



6 



632245 
533518 
634787 
636058 
537315 
538574 



539829539954 



541080 
542327 
543571 



544812 
546049 
647282 



546049546172 



548512548636 
549739549861 



550962 
552181 



563398 553519 



554610 



554731 



555820655940 



657026 



557146 



558228658348 



569648 
560743 
561936 
563126 
664311 
565494 
566673 
567849 



568905 
570076 
571243 
572407 
573568 
674726 
575880 
577032 
678181 
579326 



580469 



581496581608 



582745 
583879 
586009 
586137 
587262 
588384 
589503 
590619 



532372 
533645 
534914 
536179 
537441 
538699 



8 



541205 
542452 
543696 



544936 
546172 
547405 



551084 
552303 



546060 
546296 
547529 
648758 
549984 
551206 
552425 
563640 
564852 
556061 



567267 
558469 
569667 
660863 
562056 
563244 
664429 
565612 
566791 
567967 



669023 
570193 
571359 
672523 
573684 
574841 
575996 
577147 
578296 
579441 



580583 
581722 
582858 
583992 
686122 
586250 
587374 



589615 
590730 



532500 
533772 
535041 
536306 
537567 
538825 
540079 
541330 
542576 
543820 



545183 
546419 
547652 
548881 
550106 
551328 
552546 
563762 
554973 
566182 



557387 
668689 
659787 
560982 
562174 
563362 
564548 
565730 
566909 
568084 



569140 
670309 
571476 
572639 
573800 
574967 
576111 
577262 
578410 
579555 



580697 
581836 
582972 
584105 
586235 
586362 
687486 



588496588608 



589726 
590842 



9 IDiff. 



532627 
533899 
536167 
536432 
537693 
638951 
540204 
541454 
542701 
543944 



569257 
570426 
671692 
572765 
673915 
575072 
676226 
577377 
578526 
579669 



580811 
581950 
583085 
584218 
585348 
586475 
587599 
588720 
589838 
590963 



28 
27 
27 
26 



26 
26 
26 
26 
24 



17 
17 
17 
16 
16 
16 
16 
16 
16 
14 



14 
14 
14 
13 
13 
13 
12 
12 
12 
12 



390 
391 
392 
393 
394 
396 
896 
897 
398 
399 



591065 
692177 
693286 
504393 
595496 
696597 
597695 
698790 
599883 
600973 





591176 
592288 
593397 
594503 
595606 
596707 
697805 
598900 
599992 
601082 



591287 
592399 
593608 
594613 
595717 
596817 
597914 
599009 
600101 
601190 



501399 
592510 
693618 
594724 
696827 
596927 
598024 
599119 
600210 
601299 



591510 
592621 
593729 
594884 
595937 
597037 
598134 
599228 
600319 
601408 



591621 
592732 
593840 
594945 
596047 
597146 
598243 
599337 
600428 
601517 



591732 
592843 
593950 
595055 
596157 
597256 
598353 
599446 
600537 
601626 

6 



591843 
592954 
694061 
596165 
596267 
597866 
598462 
599556 
600646 
601784 



591955 
593064 
594171 
595276 
596377 
597476 
698572 
599665 
600755 
601843 

8 



592066 
593175 
594282 
595886 
596487 
597686 
598681 
599774 
600864 
601951 



11 
11 
11 
10 
10 
10 
10 
09 
09 
09 



9 
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TABLE XXIV. 

LOSABI^WP OF I^HBBM. 



No. 4000- 



4aQ0 



Log. eoaqoo: 



.662798 



No. 







6 



I 9 _i 

96020S860SI 



^ 



400 
401 
408 
403 
404 
406 
406 
407 
408 
409 



602060 608169 



603144 
604226 
005306 
606381 
607466 
608626 
609594 
610660 
611723 



603253 
604334 
605413 



602277 
603361 
604442 
606521 



602386 
603469 
604550 



602494 
603577 
604658 



60260360271160281 



606628605736 



606480606596606704 



607662 
608633 
609701 
610767 



607669 607777 
608740608847 
6098081609914 
610873 



610979611086 



611829611936612042 



603686 
604766 
605844 
606919 
607991 
609061 
610128 
611192 
612148 612254 



606811 
607884 
608954 
610021 



410 
411 
.418 
jll3 
.414 
416 
416 
417 
418 
419 



612784 
613842 
614897 
615950J 



612890 
613947 
616003 
616066 



612906613101 



613207 613313 



614063 614159 614264 614370 614475 



617000 617106 



618048 
619003 
620136 
621176 



618153 
619198 



616108 
616160 
617210 
618257 



616213 



616310 615424 



616265 616370 



617316 
618362 



617420 
618466 



619302619406610511 



620240 620344 620448 



620652620666 



621280 



622214 622318 



621384 
622421 



621488 
622625 



621592 
622628 



420 
421 
422 
423 
424 
426 
426 
427 
428 
429 



623249 
624282 



623363 
624386 



623466 623659 623663 623766 



625312 625415 



626340 



626443 



627366 627468 



624488 624691 624694 
626618625621626724 
626646 626648 626761 



628389 
629410 
680428 
631444 
632467 



628491 
629611 
630530 
631646 
632668 



62767U627673 
628693 



629613 
630631 
631647 
632660 



628696 
629716 
630733 
631748 
632761 



627776 
628797 
629817 
630834 
631849 



625827 
626863 
627878 
628900 
629919 
630936 
631961 



632862632963 



430 
431 
432 
433 
434 
435 
436 
437 
438 
439 



633468 
634477 
635484 
636488 
637490 
638489 
639486 



640461 640581 640680640779640879 



641474 



642464 648663 



440 
441 
442 
443 
444 
446 
446 
447 
448 
449 



633669633670 



634678 
636684 
636588 
637690 
638689 
639686 



634679 
636686 
636688 
637690 



633771 
634779 
636786 



633872 
634880 
635886 



636789636889 



639686 



637790 
638789 
639785 



637890 



638689 638789 638888 



641673 



641672 
642662 



641771 
642761 



641870 
642860 



643453 
644439 



643561 
644637 



643660 
644636 



643749 
644734 



646422 646520 



646404 
647383 
648360 
649335 
660307 
661278 
652246 



646602 
647481 

648468 
649432 
650406 
661376 
652343 



646619646717 



646600 
647670 
648666 
649530 
650602 
661472 
662440 



646608 
647676 
648663 
619627 
660699 
661669 
652536 



643847 
644832 
646816 
646796 
647774 
648750 
649724 



661666 
662633 



616475 
617684 



618671 618676 



619616 



621696 
622732 



624798624901 



633973 
634981 
6369861 



637990 
638988 



639886 639984 



640978 



643946 
644931 
646913 
646894 
647872 
648848 
649821 



650696650703 



661762 
662730 



603794 
604874 
605951 
6070261 
608098 
609167 
610234 
611298 
612360 



603902 
604982 
606059 
607133 



608206 608312608419 



609274609381 



610341 
611406! 
612466 



613419 613625 



614681 614686 614798 



615529 615634 615740 616GM 



616680 



616686, JB16790 616896 



617629 617734 



618760 618884 618989 



61971^ 619823 61992« 62P033 
620760 620864 6909681 621072 
62170{^ 621903 622007 ($82110 
622836 622939 i52304^ 623146 



623869 



623972 624076 684179 
625004625107 



625929 
626066 
627980 
629002 
630021 
631038 



626032 
627068 



628082 6281fi|4 628287 



629104629206 



630123. 
631139J 



632052632163 



633064 



633166 



634074 
636081 
636086 



634176 
635182 
636187 



634276634376 



636089637089637189 



688090 
639088 
640084 
641077 



64197064^069 
642969643068 



638190 
630188 
640183 
641176 
642168 
643166 



644044 
646029 
646011 
646991 
647969 
648946 
649919 
650890 
661859 
652826 



644143 
646127 
646109 
647089 
648067 
649043 
660016] 
660987 
661966 
662983 



604010 
605089 



086 
604118 
605197 



606166606274 



607241 



607348 



610447 
611611 



6094881 

610564 

611617 



612672612678 



613630 618736 



617^30 617948 



626136 
627161 



6262P9 
626238 
627263 



630284 
631241 
638866 
633266 



629308 
630326 
631342 
632866 
683367 



636283 
636887 



635383 
636388 



637280637390 
6382801638389 
639887 639387 



640283 
641276 
642267 
643266 



640382 
641376 
642366 
643364 



644848644340 
226646824 
6$I08^6306 
7187 647286 




8166 
9140 
^0113 



^9140 649237 



^8868 
649837 
650810 



65^084661181 



658063 
663019 



668160 
663116 



108 
108 
108 
108 
107 
107 
107 
lOT 
106 
106 



108 
108 
108 
108 
108 
108 

108 
108 
101 
101 



101 
101 
100 
100 
1(^ 

igp 
oio 

99 
09 
09 



106 
106 
106 
10^* 
106 
106 
104 i 
104 > 

i«H ; 

104 > 



96 

98 : 

98 t 

98 

98 

^ 1 
97 t 

9T 

9T 

97 



460 
461 
468 
463 
464 
466 
456 
457 
468 
469 



668813 
664176 
666138 
666098 
667056 
6680U 
658966 
669916 
660866 
661813 





663309 
664878 
655834 
666194 
657161 
658107 
669060 
660011 
660960 
1907 



P 



663405 
664369 
666331 
666290 
657247 
668202 
669165 
660106 
661066 
662002 



658608 
664465 
665427 
666386 
667343 
668298 
669260 
660201 
661150 
662096 



663598 
654662 
666623 
656481 



663695 
654668 
666619 
656677 



667438667634 



658393 
659846 
660296 
661246 
662191 



658488 
659441 
660391 



653791 
664764 
666714 
666673 
657629 
668584 



663888 
664860 
665810 
666769 
6{»7726 



663984 664080 



664946 



655048 



655906 666002 



666864 
$67880 






668679668774 



659636659681 



660486 



660681 



669786 
660676 



661330661434 
668286 



661629 661683 



$66960 
667916 
668870 
$59881 
660771 
661718 



668880|668474 
6 



6626691668668 
8 



96 
9!8 
96 
96 
06 
06 

96 
95 

96 
95 



§ma 



TAfiLE liXiV. 

LOOARITHMS Ot NuMBSRST. 



9b 



No.460a 



■5200 



"NoT 



460 
461 
462 
46S 
464 
465 
466 
467 
468 
469 



667468 
66S886 
669817 
670246 
671173 



470 
471 
472 
478 
474 
475 
476 
477 
478 
479 



672098 
678021 
673942 
674S61 
676778 
676694 
677607 
678618 
670428 
680836 



480 
481 
482 

488 
484 
486 
486 
487 
488 
489 



490 
491 
492 
498 
494 
495 
496 
497 
498 
499 



600 
601 
502 
508 
604 
605 
606 
607 
608 
609 



Log. 602768- 



■716003. 







662758 602852 662947 



668701 668795 663889 668983 



664642 
665581 



666518666612 666705 



667546667640 

668479)668572 

669410 

670889 

671265 



672190 
678113 
674034 
674953 
676870 
67^785 



677^98677789 
678609678700 



679619 
680426 



681241681882681422 
682145 682285 682326 
683047 683187 683227 
68S947 684087 684127 
684845 684985 685025 
686742685831685921 
686815 
687529687618687707 
688420 688509 688598 



689809 689898 



690196690285 



691081 



695482 



699838 



510 
511 
512 
518 
514 
515 
516 
517 
518 
510 



708421 



711807 
712050 
713490 
714880 



664786 664880 664924 665018 



665675 665769 665862 



667783 

668665 

669508 669596 

670481 670624 

671858 671451 



675046 
675962 
676876 



691170 



691965 692058 
692847 692985 
698727 693S15|693903 
694605 694698 694781 



696856 696444 696581 
697220697817 697404 
698100608186698275 



698970 699057 



701654 
702517 
708877 



701568 

702430 

703291 

704160 

705008i705094 

7d5864 



707670707658 707740 



709270 7d9865 
710117 710202 
710068 711048 



711802 
n27S4 
718574 



7151671715251 




666799 666892 666986 667079 667178 



672283 672375 



678205 



678297 678890 673482 673574 678666 



674126674218 



679610 
680617 



675136 
676053 
676968 
677881 
678791 
679700 
680607 



689486 



681513 
682416 
688817 
684217 
685114 
686010 
686904 
687796 
688687 
689576 



690378 
691258 
692142 
693028 



695569695667 



609144 



6^9924 70001 17<)0098 



700704 700700 7(^0d77 700963 701050 



703463 



704286 704822 704408 



7ti5940 706035 706120 

706718 706803 706888 706974 



71)18506 708691 



714414 714497 



668041 



681603 
682506 
688407 



686204 
686100 
686994 



688776 
689664 



692280 
693111 
693991 



695744 



697491 
698862 



699281 



701741 701827 
702603 702689 



703549 



705170705265 706850 



710371 
711216 
712060 



718742 
714581 



7158361715418 

2 



668135 663230 663324 063418 



664078 664172 66i266 664860 664454 664548 



665956 666050 666148 



667826 667920 



668758 



669689 669782 669875 JM9967 



670617 



670710 



671543 671636 



672467 



674810 
675228 
676145 
677059 
677972 
678882 



679791 679862 679978 



680698 



684307 684396 



687886 687975 



6904621690550 
691847 



694078 



694868694950695044 



696618696706 



639317 
760184 



702861 
708685[703721 



762776 
708685 
704494 
706856 
706206 



710456 710540 



769440|769524|769609|709694 

710287 

711182 

711976 

712818 

718658 



711801 
712144 



712962712086 



718826 
714665 
715502 



665112 665200065296 



668852 668946 



672566 



674462 
675320 
676236 
677161 
678068 
678978 



680789 



681698 
682596 



683497 688587 



685294 
686189 
687083 



688865 
689758 



690639 



693166693287 



696832 695919 696067 



697578 697665 
698448 



696793 
697665 
698535 



707059 707144 



708676768761 708846768081 709016 



711885 
712229 
718070 
713910 
714749 
716586 

5 



6 



668618 



670862 
671728 



670895 
671821 



672652 



674494 
675412 
676328 
677242 
678154 
679664 



680879 



681784 
682686 



684486 
686888 
686279 
687172 



691435 691524 

692818 692406l692404|692588 



698875 



697762 
698622 



099464699491 



706271 700868 700444 
701186701222701809 
701918 701999 702086 702172 



702947 
703807 

764579704665 

705436 

706291 



666237 



668106 
669088 



672744 



674588 
675508 
676419 
677^83 
678246 
679155 
680068 
680970 



681874 



682777 682867 682967 



683677 
684576 
686478 
686368 
687261 



688064 688153 



688958 689042 689131 



689841 689980 



690727 690816 
69161^691700 



698468 



694166 694254 694842 694480 694517 



696880696968 



697839 
698709 



708083 

703898 

704761 

705622706607 

706876 706462 



707826707911 7079907080811708166 708251 708336 



709779 709868 



710625 
711470 
712318 
713104 
718994 
714882 
715669 



710716 



713238 
714078 
714916 
715758 



8 



668612 063607 



665393 665487 
666381 666424 
667266 667359 
668199668293 



669181 
670060 



669224 
670168 



670988 671080 



671913 



672886 
678758 
674677 
675365 



676511 676602 



677424 
678886 



679246 679837 



680154 



681060 681151 



681964 



683767 
684666 



683867 
684756 



685568 685662 



686457 
687351 



686547 
687440 



688242688881 



690019 



689220 
690107 



691789 
692671 
698551 



695181 695216696307 695894 



696094 696182696269 



698796 



699678 699664 699761 



703119 



707229 707S16 707400 707485 



[711554 711638 711728 
712397 712481 712566 



713322 
714162 
716000 
716886 

8 



672006 



T5ir 



672929 
673850 
674769 
676687 



677516 
678427 



680245 



682066 



690905 690993 



6918t7 
692759 
698639 



692671 692759 



697055 697142 
697926698018 



698888 



700681 700617 
701896 701482 
702268 702844 



708205 



768976704066 
704837 704922 
705668705778 
706547 706682 



769100 709185 
709948 710083 
710794 7t 0879 



713406 
714246 
716084 
715920 



94 
94 
94 
94 
94 
98 
98 
OS 
98 
93 



92 
92 
92 
92 
92 
91 
91 
91 
91 
91 



90 
90 
90 
00 
90 
89 
89 
89 
89 
89 



89 
88 
88 
88 
88 
88 
87 
87 
87 
87 



87 
87 
86 
86 
86 
86 
86 
86 
85 
86 



85 

85 
86 
86 
84 
84 
84 
84 
84 
84 



^k 



96 



TABLE XXIV. 



LOGARITHMS OF NUMBERS. 



No. 6200u 



-5800 



No. 



620 
621 
522 
623 
624 
625 
526 
527 
628 
629 



530 
631 
632 
533 
534 
536 
636 
637 
638 
639 



640 
641 
542 
543 
544 
546 
546 
547 
548 
649 



732304 
738197 
733999 
734800 
736599 
736396 
737193 
737987 
738781 
739672 



660 
65L 
662 
663 
664 
566 
656 
667 
558 
569 



660 
661 
662 
663 
664 
565 
666 
567 
568 
669 






670 
671 
572 
573 
674 
676 
576 
677 
678 
679 







716003 
716838 
717671 
718602 
719331 
720159 
720986 
721811 
722634 
723456 



724276 
726096 
726912 
726727 
727541 
728354 
729166 
729974 
730782 
731689 



740363 
741162 
741939 
742726 
743610 
744293 
746076 
746866 
746634 
747412 



748188 
748963 
749736 
750608 
761279 
762048 
752816 
758683 
764348 
766112 



766876 
756636 
757396 
758166 
758912 
769668 
760422 
761176 
761928 
762679 





716087 
716921 
717764 
718686 
719414 
720242 
721068 
721893 
722716 
728538 



724368 
726176 
725993 
726809 
727623 
728436 
729246 
730066 
730863 
731669 



732474 
733278 
734079 
734880 
736679 
736476 
737272 
738067 
738860 
739661 



740442 
741230 
742018 
742804 
743588 
744371 
746153 
746933 
746712 
747489 



748266 
749040 
749814 
760686 
761356 
752126 
752893 
763660 
754426 
765189 



756961 
766712 
767472 
758230 
758988 
769743 
760498 
761251 
762003 
762764 



716170 
717004 
717837 
718668 
719497 
720326 
721151 
721976 
722798 
723620 



724440 
726268 
726076 
726890 
727704 
728516 
729327 
730136 
730944 
731760 



732555 
733368 
734169 
734960 
735759 
736666 
737352 
738146 
738939 
739780 



740621 
741309 
742096 
742882 
743667 
744449 
745231 
746011 
746790 
747667 



748343 
749118 
749891 
760663 
761433 
762202 
762970 
753736 
754501 
756266 



766027 
766788 
767548 
768306 
769063 
769819 
760673 
761326 
762078 
762829 



716264 
717088 
717920 
718761 
710680 
720407 
721233 
722058 
722881 
723702 



724622 
725340 
726156 
726972 
727786 
728697 
720408 
730217 
731024 
731830 



782636 
733438 
734240 
736040 
736838 
736636 
737431 
738226 
739018 
739810 



732716 
733618 
734820 
786120 
786918 
736715 
737511 
738305 
739097 
739889 



740699 
741388 
742175 
742961 



746089 
746868 
747646 



748421 
749196 
749968 
750740 
761610 
762279 
763047 
753813 
764678 
766841 



756108 
756864 
757624 
758382 
769139 
759894 
760649 
761402 
762168 
762904 



Log. 716003- 



-763428 



716837 
717171 
718003 
718884 
719663 
720490 
721316 
722140 
722968 
723784 



724603 
726422 
726238 
727053 
727866 
728678 
729489 
730298 
731106 
731911 



740678 
741467 
742264 
743039 



743746 743823 
744528744606 
746309 746387 



746868 746945 



746167 
746945 
747722 



748498 
749272 
760045 
760817 
761687 
752356 
763123 
763889 
754664 
756417 



766180 
756940 
767700 
768458 
769214 
769970 
760724 
761477 
762228 



716421 
717264 
718086 
718917 
719746 
720573 
721398 
722222 
728046 
728866 



6 



716604716688 



717338 
718169 
719000 
719828 
720665 
721481 
722805 
723127 
723948 



724686 
726603 
726320 
727134 
727948 
728769 
729570 
730378 
731186 
731991 



782796 
733698 
734400 
786200 
785098 
736796 
787690 
738384 
789177 
739968 



740767 
741646 
742332 
743118 



744684 
746465 
746246 
747023 
747800 



748676 
749360 
760123 
760804 
761664 
762483 
768200 
753966 
764730 
766494 



766256 
767016 
767775 
768638 
759290 



762978768063 



724767 
726686 
726401 
727216 
728029 
728841 
729661 
730459 
731266 
732072 



732876 
733679 
734480 
736279 
786078 
736874 
737670 
788463 
739256 
740047 



740836 
741624 
742411 
743196 



743902743980 



744762 
745643 
746328 
747101 

747878 



748663 
749427 
750200 
760971 
751741 
762609 
763277 
764042 
764807 
766670 



766832 
757092 
757861 
768609 
769866 



760045 760121 
760799760876 
761662761627 
762303 762878 



768128 

6 



717421 
718253 
719083 
719911 
720738 
721663 



722387 722469 
723209 728291 



724030 



724849 724931 



726667 725748 
726483 726664 
727297 
728110728191 
728922729008 
729732 729813 
730540 730621 
731847 731428 
732162 782233 



732066733037 



733769 
784660 
785369 
736157 
736964 



737749737829737908 



738643 
739335 
740126 



740916 
741708 



743275 
744058 
744840 
746621 
746401 
747179 
747965 



748731 
749604 
760277 
761048 
761818 
762586 
758353 
764119 
764883 
765646 



756408 
767168 
767927 
768686 
769441 
760196 
760960 
761702 
762468 
768203 



8 



716671 



717604717687 



718336 
719165 
719994 
720821 
721646 



724112 



725013 

725830 

726646 

727379727460 



788889 
734640 
786489 
736237 
787084 



738622 



738701 



739414789498 
740206 740284 



742489 742668 742647 



744919 



750364 



764105 
764060 



756484 
767244 
768003 



762529 
763278 

8 



716764 



718419 
719248 
720077 
720903 
721728 
722652 
723374 
724194 



728273 
729084 
729893 
730702 
781608 
732813 



733117 
733919 
734720 
735619 
736317 
737113 



740994 741073 
741782 741860 



743363 743431 
744136744216 



744997 



745699 746777 
746479746656 
747266 747834 
748038 748110 



748808 748885 
749682 749659 



750481 



761126 761202 
761896 751972 
762663 762740 
763430 763506 



764272 
766036 



755722766799 



766560 
767320 
768079 



768761 768886 
769617 769592 
760272 760347 
761026 761101 
761778761853 



762604 
763363 



DiflF. 



9T 



83 
83 

88 
88 

88 
83 
82 
82 
82 
82 



82 
82 
82 
81 
81 
81 
81 
81 
81 
81 



80 
80 
80 
BO 
80 
80 
79 
79 
79 
79 



79 
79 
79 

78 
78 
78 
78 
78 
78 
78 



77 
77 
77 
7T 
77 
7T 
77 
77 
76 
76 



76 
76 
76 
76 
76 
76 
76 
76 
76 
76 



r 



TABLE XXIV. 

LOGARITHMS OF NUMBERS. 



97 



No. 5800- 



-6400 



N^ 



680 
681 
682 
683 
684 
686 
686 
687 
688 
689 



690 
691 



693 
694 
696 
696 
697 
698 
699 



770862 

771687 
772S22 
773065 
773786 
774517 
776246 
776974 
776701 
777427 



600 
601 
602 
603 
604 
606 
606 
607 
608 
609 



781765^ 
782473 
7831891 
783904 
784617 



610 
611 
612 
613 
614 
616 
616 
617 
618 
619 



620 
621 



628 
624 
625 
626 
627 
628 
629 



630 
631 
632 
683 
634 
636 
636 
637 
638 
639 







763428 
764176 
764923 



766669765743 



766413 
767156 
767898 



768638 768712 



769377 
770115 



778151 

778874 



779696779669 



780317 



781037781109 



785330 
786041 
786751 



788876 
789581 
790285 



791691 



792392 



794488 
795186 
795880] 
796574 
797268 
797960 
798651 



799341 
800029 
800717 
801404 
802089 



803457 



804821 
806601 





763503 
764251 
764998 



766487 
767230 
767972 



769451 



770189 V70263 



770926 
771661 
772395 
773128 
773860 
774590 
776319 
776047 
776774 
777499 



778224 
778947 



780389 



781827 
782544 
783260 
783976 
784689 



785401 
786112 



787460 787531 
788168788239 



789661 
790366 



79098^791059 



791761 



792462 



793092793162 



793790* 793860 793930 



795264 



796644 
797337 
798029 
798720 



800098 
800786 
801472 
802158 



802774 802842 



803526 



804139804208 



804889 
806669 



763578 
764326 
765072 
766818 
766662 
767304 
768046 
768786 
769525 



770999 
771734 
772468 
773201 
773933 
774663 
775392 
776120 
776846 
777572 



778296 
779019 
779741 
780461 
781181 
781899 
782616 
783332 
784046 
784760 



785472 
786183 



786822786893 



788946789016 



791129 
791831 



792532 
793231 



795324 



796949 796019 796088 



796713 
797406 
798098 
798789 



799409799478 



800167 



804957 
805637 



763663 
764400 
765147 
765892 
766636 
767379 
768120 
768860 
769599 
770336 



771073 
771808 
772642 
773274 
774006 
774736 
775465 
776193 
776919 
777644 



778368 
779091 
779813 
780533 
781253 
781971 
782688 
783403 
784118 
784831 



785543 



786964 
78760^787673 
788310788381 

789087 



789722 789792 789863 



790426 790496 



791199 
791901 



792602 
793301 
794000 



79465^ 794627 794697 794767 



795393 



800664}800923 

801641 

8022261802295 

802910 

803594 



763727 
764475 
766221 
765966 
766710 
767463 
768194 
768934 
769673 
770410 



771146 
771881 
772615 
773348 
774679 
774809 
775638 
776265 
776992 
777717 



771220 
771955 
772688 
773421 
774152 
774882 
776610 
776338 
777064 
777789 



778441 
779163 
779885 
780605 
781324 
782042 
782769 
783475 
784189 
784902 



778513 
779286 
779957 
780677 
781396 
782114 
782831 
783546 
784261 
784974 



785615 



786254786326 



787035 
787744 
788461 
789157 



790567 
791269 
791971 



792672 
793371 
794070 



795463 
796168 



796782796852 



796921 
797475 797545 797614 
798167 798236 798306 
798858 798927 798996 



799547 799616 
800236800305 
800992 
801609801678 



802363 



802979803047 
803662 803730 



804276804344 



805026 
8 06705 

s 



804412 
805093 
806773 



Log. 763428- 



-806180. 



763802 
764550 
765296 
766041 
766786 
767627 
768268 
769008 
769746 
770484 



6 



763877 
764624 
765370 
766115 
766859 
767601 
768342 
769082 
769820 
770667 



780749 
781468 
782186 
782902 
783618 
784332 
785045 



786686 
786396 
787106 
787816 
788522 
769228 
789933 
790637 
791269791340 



792041 



792742 
793411 



795632 



799685 
800373 



805161 
805841 



771293 
772028 
772762 
773494 
774225 
774965 
775683 
776411 
777137 
777862 



778585 
779308 



779380779452 



780029780101 



781540 781612 



782258 
782974 
783689 
784403 
786116 



785767 
786467 
787177 
787885 
788693 
789299 
790004 
790707 
791410 
792111 



792812 
793511 



794139794209 



794836 794906 794976 



795602 
7962271796297 



796990 
797683 
798374 
799065 



799754 
800442 



801060 801129 
801747801815 
802432 802500 
803116 8031841803252 



803798803867 
804480 804548 



805229 
806908 

6 



763952 
764699 
766445 
766190 
766933 
767676 
768416 
769156 
769894 
770631 



8 



771367 
772102 
772835 
773667 
774298 
776028 
776756 
776483 
777209 
777934 



778658 



780821 



782329 782401 



785828 
786538 
787248 
787956 
788663 
789369 
790074 
790778 
791480 
792181 



792882 
793681 
794279 



796671 



797060 
797762 
798443 
799134 



799823 
800611 
801198 
801884 
802568 



803935 
804616 
805297 
805976 



N 



764027 
764774 
765520 
766264 
767007 
767749 
768490 
769230 
769968 
770705 



9 



771440 
772175 
772908 
773640 
774371 
776100 
775829 
776556 
777282 
778006 



778730 



780173 
780893 



783046 
783761 
784475 
785187 



783117 
783832 
784546 
785250 



786899 

786600 

787319 

788027 

788734 

7894401 

790144 

790848 

791560 

792252 



792952 

793661] 

794349 

795046 

796741 



796366796436 796505 



797129 
797821 
798512 
799203 



799892 
800580 
801266 
801952 
802687 
803321 
804003 
804685 
805365 
806044 

8 



764101 
r64848 
765594 
766338 
767082 
767823 
768564 
769303 
770042 
770778 



Diff. 



771514 
772248 
772981 
773713 
774444 
776173 
775902 
776629 
777354 
778079 



778802 
779524 
780246 
780966 
781684 



785970 
786680 
787390 
788098 
788804 
789510 
790216 
790918 
791620 
792322 



793022 
793721 
794418 
795115 
795811 



797198 
797890 
798582 
799272 



799961 
800648 
801335 
802021 
802705 
803389 
804071 
804763 
805433 
806112 

9 



75 
76 
76 
74 
74 
74 
74 
74 
74 
74 



74 

73 
78 
78 
78 
78 
78 
78 
78 
73 



72 
72 
72 
78 
78 
72 
72 
71 
71 
71 



71- 

71 

71 

71 

71 

71 

70 

70 

70 

70 



70 
70 
70 
70 
69 
69 
69 
69 
69 
69 



69 
69 
69 
69 
68 
68 
68 
68 
68 
68 



r 



08 



TABLE XXIV. 

LOGARITHMS OF NUMBERS. 



No. 640a 



-7000 



Log. 80618a 



-845098 



No. 



640 
641 
642 
643 
644 
645 
646 
647 
648 
649 



650 
651 
652 
653 
654 
655 
656 
657 
658 
659 



660 
661 
662 
663 
664 
665 
666 
667 
668 
669 



819544 
820201 
820858 
821514 
822168 
822822 
823474 
824126 
824776 
825426 



670 
671 
672 
673 
674 
6r5 
676 
677 
678 
679 



680 
681 
682 

683 
684 
685 
686 
687 
688 
689 



690 
691 
692 
693 
694 
695 
696 
697 
698 
699 







806180 
806858 
807535 
808211 
808886 
809560 
810233 
810904 
811575 
812245 



812913 
813581 
814248 
814913 
815578 
816241 
816904 
817565 
818226 
818885 



826075 
826723 
827369 
828015 
828660 
829304 
829947 
830589 
831230 
831870 



832509 
1^3147 
833784 
834421 
835056 
83569] 
836324 
836957 
837588 
838219 



838849 
839478 
840106 
840733 
841359 
841985 
842609 
843233 
843855 
844477 





806248 
806926 
807603 
808279 
808953 
809627 
810300 
810971 
811642 
812312 



812980 
813648 
814314 
814980 
S15644 
816308 
816970 
817631 
818292 
818951 



819610 
820267 
820924 
821579 
822233 
822887 
823539 
824191 
824841 
825491 



826140 
826787 
827434 
828080 
828724 
829368 
830011 
830653 
831294 
831934 



832573 
833211 
833848 
834484 
835120 
835754 
886387 
837020 
837652 
838282 



838912 
839541 
840169 
840796 
841422 
842047 
842672 
843295 
843918 
844539 



806316806384 



806994 
807670 
808346 
809021 
809694 
810367 
811038 
811709 
812378 



813047 
813714 
814381 
815046 
815711 
816374 



817698 
818358 
819017 



819675 
820333 



821644 
822299 
822952 
823605 



824906 



807061 
807738 
808414 
809088 
809762 
810434 
811106 
811776 
812445 



813114 
813781 
814447 
815113 
815777 
816440 



817036817102 



8*17764 
818424 
819083 



819741 
820399 



820989821055 



821710 
822364 
823018 
823670 



824256824321 



824971 



825556825621 



826204 
826852 
827498 
828144 
828789 
829432 
830075 
830717 
831358 



831998832062 



832637 
833275 
833912 
834548 
835183 
835817 
836451 
837083 
887715 
838345 



838975 
839604 
840232 



826269 
826917 
827568 
828209 
828853 
829497 
830139 
830781 
831422 



832700 
833338 
833976 
834611 
835247 
835881 
836514 
837146 
837778 
838408 



806451 
807129 



807806807873 



808481 
809156 
809829 
810501 
811173 
811843 
812512 



813181 813247 
813848813914 
814514814581 
815179815246 
815843 815910 
816506816573 
817169817235 
817830817896 
818490 ^XBtiSB 
819149819215 



819807 
820464 
821120 
821775 
822430 
823083 
823735 
824386 
825036 
825686 



819873 
820530 
821186 
821841 
822495 
823148 
823d00 
824451 
825101 
825751 



826334 
826981 
827628 
828273 
828918 
829561 
830204 
830845 
831486 
832126 



832764 
833402 
834039 
834675 
835310 
835944 
836577 
837210 
837841 
838471 



839038 
839667 
840294 



840859840921 
841485 841547 
842110.842172 
8427341842796 



843357 
843980 
8 44601 

2 



843420 
844042 
844664 



839101 
839729 
840357 
840984 
841610 
842235 
842859 
843482 
844104 
844726 



806519 
807197 



808549 
809223 
809896 
810569 



811240811307 



811910 
812579 



826399 
827046 
827692 
828338 
828982 
829625 
830268 
830909 
831550 
832189 



832828 
833466 
834103 
834739 
835373 
836007 
836641 
837273 
837904 
838534 



839164 
839792 
840420 
841046 
841672 
842297 
842921 
843544 
844166 
844788 



6 



806687 
807264 
807941 
808616 
809290 
809964 
810636 



811977 
812646 



813314 
813981 
814647 
815312 
815976 
816639 
817301 
817962 
818622 
819281 



819939 
820595 
821251 
821906 
822560 
823213 
823865 
824516 
825166 
825815 



826464 
827111 
827757 
828402 
829046 
829690 
830332 
830973 
831614 
832253 



832892 
833530 
834166 
834802 
835437 
836071 
836704 
837336 
837967 
838597 



839227 
839855 
840482 
841109 
841735 
842360 
842983 
843606 
844229 
844850 



806666 
807332 
808008 
808684 
809358 
810031 
810703 
811374 
812044 
812713 



813381 
814048 
814714 
815378 
816042 
816705 
817367 
818028 
818688 
819346 



820004 
820661 
821317 
821972 
822626 
823279 
823930 
824581 
825231 
825880 



826528 
827175 
827821 
828467 
829111 
829754 
830396 
831037 
831678 
832317 



832956 
833593 
834230 



835500 
836134 
836767 
837399 
838030 
838660 



839289 
839918 
840545 
841172 
841797 
842422 
843046 
843669 
844291 
844912 



8 



806723 806790 
807400807467 
808076808143 
808761 808818 



809426 
810098 
810770 
811441 
812111 
812780 



813448 
814114 
814780 
816446 
816109 
816771 
817433 
818094 
818754 
819412 



820070 
820727 
821382 
822037 
822691 
823344 
823996 
824646 
825296 
825945 



826593 
827240 
827886 
828531 
829175 
829818 
830460 
831102 
831742 
832381 



833020J 
833657 
834293 



834866834929 



835564 
836197 
836830 
837462 
838093 
838723 



839352 
839981 



841234 
841860 
842484 
843108 
843731 
844363 
844974 

8 



9 



809492 
810166 
810837 
811608 
812178 
812847 



813614 
814181 
814847 
815511 
816175 
816838 
817499 
818160 
818819 
819478 



820136 
820792 
821448 
822103 
822756 
823409 
824061 
824711 
825361 
826010 



826658 
827305 
827951 
828595 
829239 
829882 
830525 
831166 
831806 
832445 



833083 
833721 
834357 
834993 
835627 
836261 
836894 
837625 
838156 
838786 



839415 
840043 



840608840671 



841297 
841922 
842547 
843170 
843793 
844415 
845036 



Diff. 



68 
68 
68 
68 
67 
67 
67 
67 
67 
67 



67 
67 
67 
66 
66 
66 
66 
66 
66 
66 



66 
66 
66 
65 
66 
66 
66 
66 
66 
66 



65 
66 
65 
64 
64 
64 
64 
64 
64 
64 



64 
64 
64 
64 
6S 
6S 
63 
63 
63 
6S 



6S 
63 
63 



63 
62 
68 
68 
62 
62 



j 



TABLE XXIV- 89 

.LOSARITHM9 OF NUMBERS. 


No. 7(m- ^7600 Log. 845098 880814 


No. 





1 


2 


. a 


4 


5 


6 


7 


8 


9 


DiflF. 


700 
701 
702 
703 
704 
705 
706 
707 
708 
709 


845098 
846718 
846337 
846955 
847573 
848189 
848805 
849419 
850033 
850646 


845160 
845780 
846399 
847017 
847634 
848251 
848866 
849481 
850095 
850707 


845222 

846842 
846461 
847079 
847696 
848312 
848928 
849542 
850156 
850769 


845284 
845904 
846523 
847141 

847758 
848874 
848989 
849604 
850217 
850830 


845346 
846966 
846684 
847202 
847819 
848436 
849061 
849665 
860279 
850891 


846408 
846028 
846646 
847264 
847881 
848497 
849112 
849726 
850340 
850952 


846470 
846090 
846708 
847326 
847943 
848559 
849174 
849788 
850401 
851014 


845632 
846151 
846770 

847388 
848004 
848620 
849235 
849849 
850462 
851075 


846694 
846213 

846832 
847449 
848066 
848682 
849296 
849911 
860524 
851136 


846656 
846275 
846894 
847511 
848127 
848743 
849358 
849972 
850585 
851197 


62 
62 
62 
62 
62 
62 
61 
61 
61 
61 


710 
711 
712 
713 
714 
715 
716 
717 
718 
719 


851258 
851870 
852480 
853090 
863698 
854306 
864913 
855519 
856124 
866729 


851320 
851931 
852541 
853150 
863759 
854367 
854974 
855580 
856185 
856789 


851381 
851992 
852602 
853211 
863820 
854427' 
855034 
855640 
856245 
856850 


851442 
852053 
862663 
863272 
853881 
854488 
896095 
855701 
856306 
856910 


851603 
852114 
852724 
853333 
853941 
854649 
855156 
855761 
856366 
856970 


851564 
852175 
852786 
853394 
854002 
864610 
855216 
856822 
856427 
857031 


851626 
862236 
852846 
863455 
854063 
864670 
855277 
855882 
856487 
857091 


851686 
852297 
852907 
853516 
854124 
854731 
856337 
855943 
856548 
857151 


851747 
852358 
852968 
853576 
854185 
854792 
855398 
856003 
856608 
857212 


851808 
852419 
853029 
853637 
854246 
854852 
855459 
856064 
856668 
857272 


61 
61 
61 
61 
61 
61 
61 
61 
60 
60 


720 
721 
722 
723 
724 
725 
726 
727 
728 
729 


867332 
857935 
868537 
859138 
859739 
860338 
860937 
861634 
802131 
862728 


857393 
867995 
858597 
859198 
859799 
860398 
860996 
861694 
862191 
862787 


857453 
858056 
858657 
859258 
859858 
860458 
861056 
861654 
862251 
862847 


857513 
858116 
858718 
859318 
869918 
860518 
861116 
861714 
862310 
862906 


857574 
858176 
858778 
859378 
859978 
860578 
861176 
861773 
862370 
862966 


857634 
858236 
858838 
869438 
860038 
860637 
861236 
861833 
862430 
863025 


857694 
868297 
858898 
859499 
860098 
860697 
861295 
861893 
862489 
863085 


867754 

858357 
858958 
859559 
860158 
860757 
861365 
861952 
862649 
863144 


857815 
858417 
859018 
859619 
860218 
860817 
861415 
862012 
862608 
863204 


867875 
858477 
859078 
859679 
860278 
860877 
861475 
862072 
862668 
863263 


60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


730 
731 
732 
733 
734 
735 
736 
737 
738 
739 


863323 
863917 
864511 

865104 
866696 
866287 
866878 
867467 
868056 
868644 


863382 
863977 
864570 
865163 
866765 
866346 
866937 
867526 
868115 
868703 


863442 
864036 
864630 
865222 
865814 
866405 
866996 
867585 
868174 
868762 


863501 
864096 
864689 
865282 
865874 
866465 
867055 
867644 
868233 
868821 


863561 
864155 
864748 
865341 
865933 
866624 
867114 
867703 
868292 
868879 


863620 
864214 
864808 
865400 
865992 
866583 
867173 
867762 
868350 
868938 


863680 
864274 
864867 
865459 
866051 
866642 
867232 
867821 
868409 
868997 


863739 
864333 
864926 
865518 
866110 
866701 
867291 
867880 
868468 
869056 


863798 
864392 
864985 
865678 
866169 
866760 
867360 
867939 
868527 
869114 


863858 
864452 
865045 
865637 
866228 
866819 
867409 
867998 
868586 
869173 


59 
69 
69 
59 
69 
69 
69 
59 
59 
69 


740 
741 
742 
743 
744 
745 
746 
747 
748 
749 


869232 
869818 
870404 
870989 
871673 
872156 
872739 
873321 
873902 
874482 


869290 
869877 
870462 
871047 
871631 
872215 
872797 
873379 
873960 
874540 


869349 
869935 
870621 
871106 
871690 
872273 
872855 
873437 
874018 
874598 


869408 
869994 
870579 
871164 
871748 
872331 
872913 
873495 
874076 
874656 


869466 
870063 
870638 
871223 
871806 
872389 
872972 
873653 
874134 
874714 


869525 
870111 
870696 
871281 

871865 
872448 
873030 
873611 
874192 
874772 


869584 
870170 
870755 
871339 
871923 
872506 
873088 
873669 
874250 
874830 


869642 
870228 
870813 
871398 
871981 
872564 
873146 
873727 
874308 
874887 


869701 
870287 
870872 
871456 
872040 
872622 
873204 
873785 
874366 
874945 


869760 
870345 
870930 
871615 
872098 
872681 
873962 
873844 
874424 
876003 


69 
69 

68 
58 
58 
58 
68 
68 
58 
68 


750 
751 
762 
753 
754 
755 
756 
757 
758 
759 


875061 
875640 
876218 
876795 
877371 
877947 
878522 
879096 
879669 
8S0242 


875119 
875698 
876276 
876853 
877429 
878004 
878679 
879153 
879726 
880299 


876177 
876756 
876333 
876910 
877486 
878062 
878637 
879211 
879784 
880356 


875236 
875813 
876391 
876968 
877644 
878119 
878694 
879268 
879841 
880413 


875293 
875871 
876449 
877026 
877602 
878177 
878761 
879325 
879898 
880471 


875351 
875929 
876507 
877083 
877659 
878234 
878809 
879383 
879956 
880528 


875409 
875987 
876564 
877141 
877717 
878292 
878866 
879440 
880013 
880585 


875466 
876045 
876622 
877198 
877774 
878349 
878924 
879497 
880070 
880642 


875524 
876102 
876680 
877256 
877832 
878407 
878981 
879655 
880127 
880699 


875582 
876160 
876737 
877314 
877889 
878464 
879038 
879612 
880185 
880756 


68 
58 
58 
68 
68 
67 
57 
67 
57 
67 







1 2 


3 


4 


5 


6 


7 


8 


9 




« 



100 



TABLE XXIV, 

LOGARITHMS OF NUMBERS. 



No. 7600- 



-8200 



Log. 880814. 



-813814 



No: 



760 
761 
762 
76S 
764 
765 
766 
767 
768 
769 



770 
771 
772 
77S 
774 
775 
776 
777 
778 
779 



780 
781 
782 

78S 
784 
785 
786 
787 
788 
789 



790 
791 
792 
79S 
794 
795 
796 
797 
798 
799 



800 
801 
802 
80S 
804 
805 
806 
807 
808 
809 



810 
811 
812 
813 
814 
815 
816 
817 
818 
819 







880814 
881S85 
881955 
882524 
88S09S 
88S661 
884229 
884795 
885S61 
885926 



886491 
887054 
887617 
888179 
888741 
889S02 
889862 
890421 
890980 
891537 



892095 
892651 
893207 
893762 



894316 894371 



894870 
895423 
895975 
S96526 
897077 



897627 
898176 
898725 
899273 
899820 
900367 
900913 
001458 
902003 
902547 



003090 
903632 
904174 
904715 



906335 
906873 
907411 
907048 



908486 
909021 
909556 
910090 
910624 
911158 
911690 
912222 
912753 
913284 







880871 
881442 
882012 
882581 
883150 
883718 
884285 
884852 
885418 
885983 



886547 
887111 
887674 
888236 
888797 
889358 
889918 
890477 
891035 
891593 



892150 
892707 
893262 
893817 



894925 
895478 
896030 
896581 
897132 



897682 
898231 
898780 
899328 
899875 
900422 
900968 
901513 
902057 
902601 



903144 
903687 
904228 
904770 



905256905310 



905796 905850 905904 



906389 
906927 
907465 
908002 



909074 
909609 
910144 
910678 
911211 
911743 
912275 
912806 
913337 



880928 
881499 
882069 
882638 
883207 
883775 
884342 
884909 
885474 
886039 



886604 
887167 
887730 
888292 

888853 
889414 
889974 
890533 
891091 
891649 



892206 
892762 
893318 
893873 
894427 
894980 
895533 
896085 



896636896692 



897187 



897737 
898286 
898835 
899383 
899930 
900476 
901022 
901567 
902112 
902655 



903198 
903741 
904283 
904824 
905364 



906443 
906981 
907519 
908056 



908539908592 



909128 
909663 
910197 
910731 
911264 
911797 
912328 
912859 
913390 



880985 
881556 



882126882183 



882695 
883264 
883832 



884399884455 



884965 
885531 

886096 



886660 



887223 887280 



887786 
888348 
888909 
889470 



887842 
888404 
888965 
889526 



890030890086 



890589 
891147 
891705 



892262 
892818 
893373 
893928 
894482 
895036 
895588 
896140 



897242 



897792 
898341 
898890 



899985 
900531 
901077 
901622 
902166 
902710 



903253 
903795 
904337 

904878 



908109 



909181 



881042 
881613 



882752 
883321 
883888 



885022 
885587 
886152 



886716 



890644 
891203 
891760 



887898 
888460 
889021 
889582 
890141 
890700 
891259 



891816891872 



892317 
892873 
893429 
893984 
804538 
895091 
895643 
896195 
896747 
897297 



892373 
892929 
893484 
894039 
894593 
895146 
895699 
896251 
896802 
897352 



897847 



898944 



899437899492 



900039 
900586 
901131 
901676 
902221 
902764 



903307 
903849 
904391 
904932 



905418905472 
905958906012 
906497 906550 
907035 907089 



907573 907626 907680 



908163 



908646908699 



909235 



909716909770 
910251910304 
910784910838 
911317 911371 
911850 911903 
912381 912435 
912913 
9134431913496 



8 



5 



881099 
881670 
882240 



6 



882809882866 882923 



883377 
883945 
884512 
885078 
885644 
886209 



886773 



887336887392 



892965 
893540 
894094 
894648 
895201 
895754 
896306 
896857 
897407 



897902 



898396 898451 



899547 
900094 
900640 



901731 
902275 
902818 



903361 
903903 
904445 



906065 
906604 
907142 



908217 



908753 
909288 



910358 
910891 
911424 
911956 
912488 



912966913019913072 



913549 



881156 
881727 
882297 



883434 
884002 
884569 
885135 
885700 
886265 



886829 



887955 
888516 
889077 
889638 
890197 
890756 
891314 



892429892484 



805809895864 



897957 
898506 



898999899054 



900695 



901186901240901295 



901785 
902329 
902873 



903416 
903958 
904499 



904986905040 
905526905580 



906119 
906668 
907196 
907734 
908270 



908807 
909342 



909823 909877 



910411 
910944 
911477 
912009 
912541 



881213 

881784 
882354 



883491 



884059884115 



884625 
885192 
885757 
886321 



886885 



887449 887505 887561 



888011 
888573 
889134 



889694 889750 889806 



890253 
890812 
891370 
891928 



893040 
893595 



894150894205 



894704 
895257 



896361 



898661 



899656 



899602 
000149900203 



902384 
902927J 



904012 
904553 
905094 
905634 
906173 



907250 
907787 
908324 



913602 



909395 
909930 
910464 
910998 
911530 
912063 
912594 
913125 
913655 



8 



881270881328 



881841 
882411 

882980 
883548 



884682 884739 
885248 885305 
885813 885870 



886378 



886942 



888067 888123 
888629888685 



889190 



890309 
890868 
891426 
891983 



892540 
893096 
893651 



894759 
895312 



896416 



896912896967 
897462897517 



898012898067 



898615 



899109899164 



899711 
900258 



9007491900804 



901349 



901840901894 



902438 
902981 



903470903524 



904553904607 

905148 

905634905688 



904661 
905202 
905742 
906227 906281 
906712 906766 906820 



908378 



908860908914 



6 



909449 
909984 
910518 
911051 
911584 
912116 
912647 
913178 
913708 



881898 
882468 
883037 
883605 
884172 



886434 



886998 



889246 



890365 
890924 
891482 
892039 



892596 

893151 

8937061 

894261 

894814 

895367 

895920 

896471 

897022 

897572 



898122 
898670 
899218 
899766 
900312 
900858 
901404 
901948 
902491 
903036 



903576 
904066904120 



907304 907358 
907841 907895 



908431 



908967 

9095021 

910037 

910571 

911104 

911637 

912169 

912700 

913231 

913761 



Dffl: 



8 



67 
57 
67 
67 
67 
67 
57 
67 
67 
66 



66 
66 
66 
66 
66 
66 
66 
56 
66 
66 



66 
66 
56 
66 
65 
66 
66 
66 
65 
55 



66 
65 
66 
65 
66 
66 
65 
54 
64 
64 



54 
64 
64 
64 
64 
64 
64 
54 
54 
54 



54 
64 
£Z 
53 
53 
63 
63 
63 
53 
53 



TABLE XXIV, 

LOGARITHMS OF NUMBERS. 



lai 



No. 8200: 



-8800 



No. 



620 
821 
822 
823 
824 
825 
826 
827 
828 
829 







880 
831 
832 
833 
834 
836 
836 
837 
838 
839 



919078 
919601 
920123 
920645 
921166 
921686 
922206 
922725 
923244 
923762 



840 
841 
842 
843 
844 
845 
846 
847 
848 
849 



850 
851 
852 
853 

854 
856 
856 
857 
858 
859 



860 
861 
862 
863 
864 
865 
866 
867 
868 
869 



913814 
914343 
914872 
916400 
916927 
916454 
916980 
917605 
918030 
918665 



924279 
924796 
926312 
926828 
926342 
926857 
927370 
927883 
928396 
928908 



929419 
989930 
930440 
930949 
931468 
931966 
932474 
932981 
933487 
933993 



934498 
936003 
936507 
936011 
936614 
937016 
987618 
938019 
938620 
939020 



870 
871 
872 

878 
874 
876 
876 
877 
878 
879 



939619 



940616 
941014 
941611 
942008 
042604 
943000 
943494 



913867 
914396 
914925 
916463 
916980 
916507 
917033 
917668 
918083 
918607 



919130 
919653 
920175 
920697 
921218 
921738 
922268 
922777 
923296 
923814 



924331 
924848 
926364 
926879 
926394 



926908 926959 



927422 
927935 
928447 
928969 



927473 
927986 
928498 
929010 



929470 
929981 
930491 
931000 
931609 
932017 
932624 
933031 
933638 
934044 



934649 
935064 
936668 
936061 
936664 
937066 
937668 
938069 
988570 
939070 



939569 



940018 940068 



940666 
941064 
941661 



942564 
943049 



943989 944038 944088 



913920 
914449 
914977 
916606 
916033 
9liS559 
917086 
917610 
918136 
918669 



919183 
919706 
920228 



920749920801 



921270 
921790 
922310 
922829 
923348 
923865 



924383 
924899 
926416 
925931 
926445 



929521 
930032 
930641 
931061 
931660 
932068 
932675 
933082 
933688 
934094 



934699 
936104 
936608 
936111 
936614 
937116 
937618 
938119 
938620 
939120 



939619 
940118 
940616 
941114 
941611 



942058 942107 



942603 
043099 



943644 943693 



913973 
914602 



4 



915030915083 916136 



916568 
916086 
916612 
917188 
917663 
918188 



918712918764 



919235 
919768 
920280 



921322 
921842 
922362 
922881 
923399 
923917 



924434 
924961 
925467 
926982 
926497 
927011 
927624 
928037 
928649 
929061 



929572 
930083 



933133 
933639 
934146 



934660 
936154 
986668 
936162 
936664 
937167 
937668 
938169 
938670 
939170 



939669 
940168 
940666 
941163 
941660 
942157 
942653 
943148 
943643 
944137 



914026914079914181 



914666 914608 



916611 
916138 



916664 916717 
917190917243 



917716 



918240 918292 



919287 919340 
919610 919862 
920332920384 
920868920906 
921874 921426 
921894 921946 
922414922466 
922933922986 
923461928603 
923969924021 



924486924588 
926002926064 



926618 
926034 
926648 
927062 
927676 
928088 
928601 



926670 
926086 
926600 
927114 
927627 
928140 
928662 



929112929163 



930692 930643 930694 
931102931163 981203 
931610931661931712 
932169932220 



982118 
9326261932677 



933183 
983690 



936206 



936212 
936716 
937217 
937718 
938219 



939220 



940218 
940716 
941213 
941710 
942206 
942702 
943198 
943692 



Log. 913814- 



-944483 



916664 



916191 916243 
916770 



917768 



918816 



929623 929674 
930134 930166 



982727 
938234 
933740 



934196 934246 



934700984751 



935266 



935709936769 



936262 
936766 
987267 
937769 
938269 



938720938770 



939270 



939719939769 



940267 
940766 
941263 
941760 
942256 
942762 
943247 
943742 



944186944236 




6 



914660 



916189 916241 



915716 



917296 
917820 
918346 
918869 



919392 



919914 919967 



920436920489920641 



920968 



921478921630 



921996 
922618 
923037 
923665 
924072 



924589 
925106 
926621 
926137 
926661 
927166 
927678 
928191 
928703 
929214 



926188926239 



926702 
927216 
927730 
928242 
928764 
929266 



929726 
930236 
930746 
981254 



932271 
932778 
938286 



934296 



934801 



986313 
936816 
937817 
937819 
938319 
938820 
989319 



939819 
940317 
940816 
941313 
941809 
942306 
942801 
943297 
943791 



914184 
914713 



916769916822 



916296 



916822916676 



917348 
917873 
918397 
918921 



919444 



921010 921062 



922050922102 
922670 922622 



923086 
923607 
924124 



924641 
926157 
925673 



929776 
930287 
930796 
931305 



931763 931814931864 



982821 
932829 
983335 



933791 933841 



934347 



934852 



936306936356 



936809935860 935910 



937367 



938370 
036670. 



939868 
940367 
940865 
941362 
941859 
942355 
942851 
943346 
043841 



944285 944335 



8 



914287 914290 
914766914819 



915294 



916349916401 



917400 
917926 
918460 
918973 



916927 
917463 
917978 
916602 
919026 



919496 



920019920071 



921662 



920698 
921114 
921684 
922164 
922674 



928140023192 



923658 
924176 



924698 
925209 
925724 



926764 
927266 
927781 
926293 
926806 
929317 



924744 
926260 
926776 
926291 
926605 
927319 
927832 
928345 
928866 
929368 



929627 
930388 
930847 
931366 



932372 
932879 
933866 
933692 
984397 



934902 
936406 



936363936413 
936666 936916 



987869987919 



938420 
938920 



939369 989419 939469 



939918 
940417 
940916 
941412 
941909 
942405 
942900 
943396 
943890 
944384 



916347 
916674 



919649 



923710 
924226 



929878 
930889 
930898 
931407 
931916 
932423 
932930 
938437 
933943 
934446 



934953 
935467 
935960 
936463 
936966 



937418937468 



937960 
938470 
938970 



939968 
940467 
940964 
941462 
941966 
942464 
942950 
943445 
943939 
944433 



Diff. 



63 
63 
63 
58 
58 
68 



62 
62 

62 



62 
62 
62 
62 
69 
62 
62 
62 
62 
62 



62 
68 
68 

6 
6 
6 
6 
6 
6 



6 
6 
6 
6 
6 
6 
6 
5 
6 



60 
60 
50 
50 
60 
60 
60 
50 
50 
60 



60 
60 
50 
60 
60 
60 
60 
49 
49 
49 



les 



TABLE XXIV- 



LOGARITHMS OF NUMBEBfl. 



Nik 8800- 



-9400 



No- 



880 
881 
882 
88S 
884 
886 
886 
887 
888 
880 



945961 
946452 
946943 
9474S4 



947024 947978 
948413 048462 
948902948951 



880 
891 
882 
89S 
894 
806 
886 
897 
898 
899 



940878 
950S65 
950851 
951337 
951823 
952308 
952792 
953276 
963760 







944483 



944976945025 



945469 945518 945567 



949390040439 



944632944581 



946010946059 



946501 
946992 
947483 



949488 



940926 
960418 
950900 



949975 950024 



951386951436 



061872 
962356 
062841 
053326 
053808 



051020 
062406 



045074 



046550046600 946640 



047041 
9475821 
948021 
948611 
948999 



950462 
060949 



962880052038 



053878 



063866063005 



Log. 944483- 



^7dldd. 



044631944680 944729 



945124 
945616 
946108 



947090 947139947189 



947681 
948070 
948560 
949048 



949586 



950611 
950997 
951483 
961969 
952468 



949586 
960073 
960560 
951046 
961532 
962017 
952602 



953421 



961680961629 
952066952114 
962650962599 

962986 953034t953083 

963470 

963953 



945178 
945665 
946157 



947630947670 



948110 

948608 
940007 



051005 



053518 053566 



054001 



044779 
945272 
945764 
946266 
946747 
947238 
947728 
948217 
9486571948706 



945222 
945716 
946207 
946698 



948168 
948657 
949146 



949634 
960121 



949683 
950170 



950608960667 



6 



949195 



951143 



954040 



049731 
960219 
960705 
961192 
951677 
952163 
952647 
953131 
953615 
954098 



944828 
945321 
945813 
946306 
946796 
947287 
947777 
948266 
948755 
949244 



950754 
951240 
951726 
952211 
952696 



953180953228 



8 



944877 
945370 
945862 
946354 
946845 
947336 
947826 
948315 
948804 
949292 



944927 
945419 
945911 
946403 
946894 
947385 
947875 
948364 
948863 
949341 



949780 



949829 



950267950316 



950803 
961289 
951774 
952259 
952744 



953663 
954146 



953711 
954194 



9 



IHflF. 



49 
40 
40 
40 
40 
40 
49 
40 
40 
40 



40 
40 
49 
40 
40 

48 i 
48 
48 
48 



000 
001 
002 
903 
004 
006 
006 
007 
008 
000 



054242 
054726 
055206 
055688 
956168 
956649 
957128 
957607 
968086 
958564 



964291 
064773 
066266 



064330054387 



054821 
056303 



064860 
066361 



066736056784055832 
066216066264066312 



066607 



066746 



066702 



954435 
964918 
955390 
965880 
966361 
066840 



064484054632 



054580054628 



054066 



956014 



065447056405 



055028 
056400 
056888 



067176057224057272 
067665 057708057751 



057320057368 
067700067847 



068134 
058612 



068181 
068650 



058220 
058707 



068277 
058765 



058325 



966976 
966457 
956936 
967416 
967894 
968373 



956062 
965543 
966024 
956505 
956984 
957464 
957942 



955110 
955592 
956072 
966553 
957032 
957511 
957990 



954677 
956158 
956640 
956120 
966601 
957080 
957659 
958088 



958420958468 958516 



058803958850 



958898 



958946 



958994 



910 
911 
912 
913 
914 
915 
916 
917 
918 
919 



969041 
969518 
959995 
960471 
960946 
961421 
961895 



959089 
959666 
960042 



969137 
050614 



050184 
060661 



060000060138 



969232 
959700 
960185 



959280959328 



959767 
960238 



969804 
960281 



960518 960566 960613 960661 
960994 961041 961089 961186 



960709960756 
961184 961231 



961469 
961943 



962360062417 



061516 
061000 
062464 



061663 



061611 



061658 



061706 



062038 062086 



062132962180 



962843 
963315 



062800062037 



063363 



063410 



062511 
062085 
063457 



062559 
963032 
963504 



962606 
963079 
963552 



962653 
963126 
963590 



050875 
959852 
960328 
960804 
961279 
961753 
962227 
962701 
963174 



959423 
959900 
960376 
960851 
961326 
961801 
962275 
962748 
963221 



963646963693 



959471 
959947 
960423 
960899 
961374 
961848 
962322 
962795 
963268 
963741 



920 
921 
922 
923 
024 
025 
026 
027 
028 
020 



9^788 
964260 
964781 
965202 
966672 
966142 
966611 
967080 
967548 
968016 



963835 
964307 
964778 
965249 



963882 
964364 
964826 



963929 
964401 
964872 



966296966343 



965719966766966813 



966189 
966658 
967127 
967596 
968062 



966236 



966288 



966706 966752 



967178 
967642 
968109 



967220 
967688 
968156 



963977 
964448 
964919 
965890 
965860 
966329 
966798 
967267 
967735 
968203 



964024 
964495 
964966 
965437 
965907 
966376 
966845 



964071 
964542 
965013 



964118 
964590 
965060 



965484 965531 



965964 
966423 
966892 



966001 



964165 
964637 
965108 
965578 
966048 



966470966517 



964212 
964684 
965155 
965625 
966095 
966564 



966939 966986 967033 



967314967361 
967782 967829 



930 
031 
032 
088 
034 
035 
036 
037 
038 
030 



068483 
068050 
060416 
060882 
970347 
970812 
971276 
971740 
972203 
072666 



968530 
968996 
969462 
969928 
970393 
970858 
971322 



968576 
969043 
969509 
969975 
070440 
970904 
971869 



971786971832 



972249 
072712 



972295 
972768 



968623 
969090 
969566 
970021 
070486 
970961 
971415 
971879 
072342 
072804 



10 



968249 



968296 



967408 
967876 
968343 



967454 967501 
967922967969 
968389968436 



968670 
969136969183 



968716968763 



969602 
970068 
970533 
070007 
071461 
071025 
072388 
972851 



969649 
970114 
970579 
971044 
971508 



969229 
969695 
970161 
070626 
071000 



068810 

060276069323 

969742 

970207 

070672970710 



071654 071600 071647 



071071 072018 



072434 
072807 



072480 
072043 



068856 
069323 
969788 
970254 



968903 
969869 
969788 969835 
970300 
970765 



071137 



971183 971229 



972064 
972527 



972110 



971693 
972166 



072673 972619 



972989|073036|973082 
8 



48 

48 

48 

4S 

48 

48 

48 

48 

48* 

48 



48 
48 
48 
48 
48 
47 
47 
4T 
47 
47 



47 
47 
47 
47 
47 
47 
47 
47 
47 
47 



47 
47 
47 
47 
47 
46 
46 
46 
46 
46 



TABLE XXIV. 

LOGARITHMS OF NUMBERS. 
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No. 9400- 



10000 



Log. 973128- 



4K)0000 



No. 



940 
941 
942 
943 
944 
945 
946 
947 
948 
949 



950 
951 
952 
953 
954 
956 
956 
957 
958 
959 



977724 
978180 
978637 
979093 
979548 
980003 
980458 
980912 
981365 
981819 



060 
961 
962 
963 
964 
965 
966 
967 
968 
969 



982271 
982723 
983175 
983626 
984077 
984527 
984977 
985426 
985875 
986324 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 



980 
981 



983 
984 
985 
986 
987 
988 
989 



990 
991 
992 
998 
994 
995 
996 
997 
998 
999 







973128 
973590 
974051 
974512 
974972 
975432 
975891 
976350 
976808 
977266 



977769 
978226 
978683 
979138 
979594 
980049 
980503 
980957 
981411 
981864 



982316 
962769 
983220 
983671 
984122 
984572 
985022 
985471 
986920 
986369 



986772 
987219 
987666 
988113 
988559 
989005 
989450 
989895 
990339 
990783 



991226 
991669 
992111 
992553 
992995 
993436 
993877 
994317 
994767 
995196 



995635 
996074 
996512 
996949 
997386 
997823 
998259 
998695 
999130 
999565 





973174 
973636 
974097 
974658 
975018 
976478 
976937 
976396 
976854 
977312 



977816 



978728 
979184 
979639 
980094 



981003 
981466 



981909 981954 



982362 
982814 
988265 
983716 
984167 
984617 
986067 
985516 
985965 
986413 



986816 
987264 
987711 
988157 
988603 
989049 
989494 
989939 
990383 
990827 



991270 
991713 
992156 
992698 
993039 
993480 
993921 
994361 
994801 
996240 



995679 
996117 
996655 
996993 
997430 
997867 
998303 
998739 
999174 



973220 
973682 
974143 
974604 
975064 
975624 
975983 
976442 
976900 
977368 



978272978317 



980549980594 



961048 
981501 



982407 
982869 
983310 
983762 
984212 
964662 
985112 
986661 
986010 
986458 



986861 
987309 
987756 
988202 
988648 
989094 
989639 
989983 
990428 
990871 



991316 
991767 
992200 
992642 
993083 
993524 
993965 
994406 
994846 
996284 



996723 
996161 
996699 
997037 
997474 
997910 
998346 
998782 
999218 



978266 
973728 
974189 
974650 
975110 
976670 
976029 
976487 



976946 976991 



977403 



977861 



978774 
979230 
979686 



980140 980186 



980640 
981093 
981547 
982000 



986906 
987353 
987800 
988247 
988693 
989138 
989683 
990028 
990472 
990916 



991369 
991802 
992244 
992686 
993127 
993668 
994009 
994449 
994689 
996328 



995767 
996206 
996643 
997080 
997617 
997964 
998390 
998826 
999261 



4 



973313 
973774 
974235 
974696 
975166 
975616 
976076 
976533 



974281 



977449 



977906 
978363 
978819 
979275 
979730 



982462 
982904 
963366 
983807 
984257 
984707 
985167 
986606 
986056 
986603 



982497 
982949 
983401 
983862 
984302 
984752 
986202 
985651 
986100 
986548 



986961 
987398 
987845' 
988291 
988737 
969183 
989628 
990072 
990616 
990960 



991403 
991846 
992288 



993613 
994058 
994493 
994933 



999609 999662 999696 999789 



996249 
996687 
997124 
997661 
997998 
996434 



999305 



6 



973369 973405 
978820973866 



974827 



974742 974788 
976202 975248 



975661 
976121 
976579 
977037 
977496 



977962 
978409 
978866 
979321 
979776 
980231 
980686 



981139981184 
981592981637 



982045 



982643 
982994 
983446 
983897 
984347 
984797 
985247 



985696985741 



986144 
986693 



986995 
987443 
987890 
988336 
988782 
989227 
989672 
990117 
990661 
991004 



991448 
991890 
992333 



992730992774 
993172 993216 



993657 
994097 
994637 
994977 



996372996416 



995811 996864 



996293 
996730 
997168 
997606 
998041 
998477 



998669998913 



999348 



976707 
976166 
976625 
977083 
977541 



977998 
978464 
978911 
979366 
979821 
960276 
980780 



982090 



982688 
983040 
983491 
983942 
984392 
984842 
985292 



986189 
986687 



987040 
987487 
987934 
988381 
988826 
989272 
989717 
990161 
990606 
991049 



991492 
991934 
992877 
992818 
993260 
998701 
994141 
994581 
995021 
995460 



995898 
996336 
996774 
997212 
997648 
998086 
998621 
998966 
999392 



973913 
974378 
974834 
975294 
975763 
976212 



8 



973451 973497 



976671 976717 
977129 977176 



977686 



978043 
978500 
978956 
979412 
979867 
980322 
960776 
981229 
981683 
982136 



982633 
988086 
983536 
983967 
984437 
984887 
985337 
986786 
986234 
986682 



987085 
987582 
987979 
988425 



989316 
989761 
990206 
990650 
991093 



991979 
992421 
992863 
993304 
998745 
9941$6 
994625 
996064 
996504 



995942 
996880 
996818 
997265 
997692 
998128 
998564 
999000 
999435 



6 



999783 999826 999870 999913 999957 



973959 
974420 



9 



974880974926 
975340 975386 



975799 
976258 



977632 



978089 
978546 
979002 
979467 
979912 
980367 
980821 
981275 
981728 
982181 



987130 
987577 
988024 
988470 



988871 988916 



989361 
989806 
990250 
990694 



991636991680 



992023 
992466 
992907 
998348 
993789 
994229 
994669 
996108 
996647 



996986 
996424 
996862 
997299 
997736 
998172 
998608 
999048 
999478 



973548 
974006 
974466 



Diff. 



975845 
976304 
976762 
977220 
977678 



978136 
978691 
979047 
979503 
979968 
980412 
980867 
981820 
981778 
982226 



982678 
988130 
983581 
984032 
984482 
984932 
985382 
985830 
986279 
986727 



987174 
987622 
988068 
988614 
988960 
989405 
989850 
990294 
990738 



991137 991182 



991625 
992067 
992609 
992951 
993392 
993833 
994273 
994718 
995152 
995591 



996030 
996468 
996906 
997843 
997779 
998216 
998662 
999087 
999522 



8 



9 



46 
46 
46 
46 
46 
46 
46 
46 
46 
46 



46 
46 
46 
46 
46 
46 
45 
45 
45 
45 



45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

45 
45 
45 
45 
46 
45 
44 
44 
44 
44 



44 
44 
44 
44 
44 
44 
44 
44 
44 
44 



44 
44 
44 
44 
44 
44 
44 
44 
44 
43 



104 



TABLE XXV. 

LOGARITHMIC 8INBS AND TANGENTS. 



M 







2 



6 



8 



9 



10 



M 



Degree. 



8 



10 
20 

so 

40 
50 



10 



Sine. 



so 

40 
60 



10 
20 

so 

40 

so 



10 
20 
SO 
40 
SO 



10 
20 
SO 
40 
60 



10 
20 
SO 
40 
50 



10 
20 
SO 
40 
SO 



10 
20 
SO 
40 
60 



5.685675 
6.966605 
6.162606 
6.287685 
6.S84545 
6.469726 



10 
20 
SO 
40 
60 



10 
20 
SO 
40 
60 



6.5S067S 
6.588665 
6.6S9817 
6.685676 
6.726007 
6.764756 

6.700518 
6.8S1703 
0.861666 
6.880605 
6.916024 
6.940647 



6.96IS28 
6.986605 
7.007794 
7.027997 
7.047S0S 
7.065786 



Difff. 



3010S0 
176091 
124989 
96010 
79181 
66047 
57992 
61159 
46768 
41S0S 
37789 
84762 
82186 
29968 



7.068515 
7.100548 
7.116988 
7.182788 
7.147978 
7.162696 



7.176086 
7.190725 
7.204089 
7.217054 
7.2S9648 
7.241877 



7.258776 
7.265858 
7.276689 
7.287686 
7.266858 
7.808824 



7.819043 
7.829027 
7.888787 
7.848382 
7.857672 
7.866816 



7.8757701 
7.384544 



7.303145 
7.401578 
7.409850 
7.417968 



7.425937 
7.433762 
7.441449 
7.449002 
7.456426 
7.463725 



8 I Co-sine. 



263291 

24823 

28481 

22276 

21189 

20208 

19305 

18488 

17729 

17033 

16390 

16795 

15240 

14728 

14240 

13788 

18364 

12965 

12580 

12231 

11899 

11582 

11281 

10905 

10724 

10466 

10219 

9964 

9760 

9546 

9340 

9144 

8955 

8774 

8600 

8483 

8278 

8118 

7969 

7825 

7687 

7668 

7424 

72991 



Ttog. 



7 
7 
7 
7 

7 
7 



7 
7 
7 
7 
7 
7 



7 
7 

7 
7 

7 
7 



685675 
966605 
162696 
287685 
384545 
463726 



530673 
688665 
689617 
686575 
720967 
764766 



799518 
881703 
861666 
880605 
916024 
940647 



964829 
966605 

007794 
027996 
047803 
065786 



8 



50 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 



10 



063515 
100548 
116939 
182733 
147973 
162696 



17G937I 
190725 
204069 
217054 
220643 
241878 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



253777 
265359 
276640 
287635 
296859 
308825 



319044 
329028 
338788 
348333 
357673 
366817 



375772 
884546 
303146 
401679 
409852 
417970 



425989 
433764 
441451 
449004 
456428 
468727 



50 
40 
80 
20 
10 



60 
40 
80 



10 



50 
40 
80 
20 
10 



60 
40 
80 



10 



Diffff. Co-tan. 



8 



89 Degrees 



M 



00 



59 



58 



57 



58 



55 



54 



53 



52 



M 



10 



11 



12 



13 



14 



15 



16 



17 



51 



50 



M 



18 



19 



20 



M 



Degree. 



8 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 



80 
40 
60 



10 
20 
80 
40 
60 



10 



80 
40 
60 



10 



80 
40 
50 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



Sine. 



7.463725 



7.470004 
7.477966 
7.484915 
7.491764 
7.496487 
7.505118 



7.611640 
7.518083 
7.624423 
7.530672 
7.636832 
7.542906 



7.548897 
7.654806 
7.560635 
7.666387 
7.672066 
7.677668 



7.683201 
7.588664 
7.694059 
7.590388 
7.604652 
7.600653 



7.614903 
7.620072 
7.625093 
7.630056 
7.634963 
7.630616, 



Diff. 



Tang. 



8 



7.644616 
7.649361 
7.654056 
7.658701 
7.663297 
7.667844 



7.672346 
7.676799 
7.681206 
7.685673 
7.689694 
7.094173 



7.696410 
7.702606 
7.706762 
7.710879 
7.714957 
7.718997 



7.722999 
7.726965 
7.730606 
7.734791 
7.788651 
7.7ffl477 



7.463727 



7.470906 
7.477968 
7.484917 
7.491756 
7.498490 
7.605120 



7.511651 
7.518065 
7.62442^ 
7.630675 
7.536836 
7.6429091 



7.548899 
7.554806 
7.560638 
7.566390 
7.672068 
7.577671 



7179 
7062 
6949 
6839 
6733 
6681 
6581 
6484 
6840 
6240 
6160 
6074 
6090 
6900 
6820 
6752 
6678 
6603 
6533 
6463 
6395 
6829 
6264 
6201 
6140 
6079 
6021 
4963 
4907 
4862 

4799 
4746 
4695 
4646 
4696 
4648 

3«J 7.676804 
*^ 7.681213 
7.686578 
7.689900 
7.094170 



7.583204 
7.688667 
7.594062 
7.590391 
7.604665 
7.609867 



7.614996 
7.620076 
7.626097 
7.630060 
7.634968 
7.639620 



7.644619 
7.649366 
7.664061 
7.658706 
7.663801 
7.667849 



S 



50 
40 
80 
20 
10 



50 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 



10 



60 
40 
SO 
20 
10 



60 
40 
80 
20 
10 



7.746270 

7.760031 

7.7637581 

7.767454 

7.761110 

7.764754 



Co-sine. 



4365 
4321 
4279 
4237 
4196 
4166 
4117 
4078 
4040 
4002 
3066 
8030 
8895 
3860 
3826 
8798 
8760 
8728 
8606 
8665 
S684 



7.698416 
7.702612 
7.706768 
7.710885 
7.714962 
7.719003 



7.riSS005 
7.726972 
7.730902 
7.784797 
7.738658 
7.742484 



60 
40 
80 
20 
10 



60 
40 
30 
20 
10 



Diff. 



7.746277 
7.760037 
7.753765 
7.757462 
7.761127 
7.764761 



Co-Ian. 



60 
40 
SO 
20 
10 



60 
40 
80 
20 
10 



M 



50 



49 



48 



47 



46 



45 



44 



43 



42 



41 



40 



8 



Fm 



89 Degrees. 



TABLE XXV. 

LOGARITHMIC SINES AND TANGKNTS. 



i«5r 



M 

20 



21 



22 



28 



24 



26 



26 



27 



28 



29 



Degree. 



s 



10 
20 
80 
40 
50 



10 
20 
SO 
40 
60 



10 
90 
30 
40 
60 



10 

ao 

SO 
40 
60 



10 
90 
SO 
40 
60 



10 

ao 
so 

40 
60 



10 



30 
40 
60 



10 



30 



SO 
40 
60 



S 



Sine. 



7.764764 



7.768358 
7.771082 
7.775477 
7.778904 
7.782482 
7.786043 



7.788376 
7.792782 
7.796162 
7.790616 
7.802843 
7.806146 



7.809424 
7.812677 
7.816906 
7.819111 
7.822202 
7.825461 



7.828686 
7.831700 
7.834791 
7.837860 
7.840907 
7.843934 



7.846939 
7.849924 
7.862889 
7.866833 
7.868767 
7.851662 



7.864648 
7.867416 
7.870262 
7.878092 
7.876903 
7.878605 



7.881470 
7.884228 
7.886968 
7.889691 
7.892396 
7.896086 



Diff. 



3604 
3575 
3645 
3517 
3488 
3461 
3433 
3406 
S380 
3364 
3328 
3303 
3278 
3253 
3229 
3205 
3182 
S168 
S1S6 
S114 
3091 
S069 
3048 
3026 
3006 
2985 
2965 
2944 
2924 
2905 



7.897768 
7.900414 
7.903054 
7.905678 
7.906287 
7.910679 



7.913467 
7.916019 
7.918566 
7.921098 
7.023616 
7.926119 



7.928608 

7.931062 

7.933543 

7.935900 

7.98849 

7.010642 

Co-siiie. 



2867 
2848 
2830 
2811 
2793 
2776 
2767 
2740 
2723 
2706 
2689 
2673 
2656 
2610 
2624 
2609 
2593 
2577 
2662 
2547 
2532 
2518 
2503 
2489 
2476 
2461 
2447 
2433 
2420 

DifF. 



Tang. 



7.764761 



7.768365 
7.771940 
7.775485 
7.779002 
7.782490 
7.786951 



7.789384 
7.792790 
7.796170 
7.799524 
7.802852 
7.806166 



7.809433 
7.812686 
7.816916 
7.819120 
7.822302 
7.825460 



60 
40 
30 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



7.828696 
7.831710 
7.834801 
7.887870 
7.840918 
7.843944 



7.846960 
7.849935 
7.852900 
7.856844 
7.868769 
7.861674 



7.864560 
7.867426 
7.870274 
7.878104 
7.876915 
7.8787081 



7.881483 
7.884240 
7.886081 
7.889704 
7.892410 
7.806009 



7.897772 
7.900428 
7.903068 
7.905602 
7.908301 
7.910694 



7.9ia471 
7.916034 
7.918581 
7.921113 
7.928631 
7.926134 



7.928623 
7.931096 
7.933559 
7.936006 
7.9S8489 
7.940868 



60 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



50 
40 
SO 



10 

60 
40 
SO 
20 
10 



50 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



Co-tan. 8 



89 Degrees. 



M 



40 



39 



38 



37 



36 



36 



34 



33 



32 



M 



30 



31 



32 



33 



34 



36 



36 



37 



31 



38 



30 
M 



O 



39 



40 
M 



Degree. 



10 
20 

so 

40 
60 



10 
20 
SO 
40 
60 



10 
20 
30 
40 
60 



10 
20 
SO 
40 
60 



10 
20 
SO 
40 
60 



10 
20 
SO 
40 
60 



10 
20 
SO 
40 
60 



10 
20 
30 
40 
50 



10 
20 
30 
40 
60 



10 
20 
30 
40 
50 



S 



Sine. 



7.940842 



7.943248 
7.945641 
7.948020 
7.950387 
7.952741 
7.955062 



7.957411 
7.959727 
7.962031 
7.964322 
7.966602 
7.96887Q 



Diff. 



7.971126 
7.973S70 
7.d75603 
7.977824 
7.980034 
7,962233 



7.964421 
7.966696 
7.988764 
7.990919 
7.993064 
7.995198 



7.997322 
7.999436 
8.001588 
8.003631 
8.006714 
8.007787 



8.009660 
8.011903 
8.013947 
8.016981 
8.018006 
8.020021 



8.022027 
8.024023 
8.026011 
8.027960 
8.029969 
8.031920 



8.033871 
8.036814 
8.037749 
8.039676 
8.041592 
8.043601 



8.045401 
8.047294 
8.049178 
8.051054 
8.052922 
8.054781 



8.056633 
8.058477 
8.060314 
8.062142 
8.063963 
8.065776 

Co-sine. 



2406 
2393 
2379 
2867 
2364 
2341 
2829 
2316 
2804 
2292 
2280 
2268 
2256 
2244 
2233 
2221 
2210 
2199 
2188 
2177 
2166 
2165 
2145 
2134 
2124 
2113 
2103 
2093 
2063 
2073 



2053 
2044 
9084 
2025 
2015 
2006 

1997 

1968 

1978 

1970 

1961 

1952 

1948 

1936 

1926) 

1917 

1909 

1900 

1893 

1884 

1876 

1868 

1860 

1862 

1844 

1836 

1828 

1821 

1813 

Diffi 



Tang. 



7.940858 



7.943265 
7.946658 
7.948037 
7.950404 
7.952758 
7.956100 



7.957428 

7.969746 

7.9620491 

7.964341 

7.966621 

7.9668891 



7.971146 
7.973389 
7.975622 
7.977844 
7.960064 
7.982263 



7.964441 

7.9866191 

7.968785 

7.990940 

7.993085 

7.995219 



7.997843 
7.999457 
8.001660 
8.00S663 
8.005736 
8.007800 



8.009672 
8.011926 
8.013970 
8.016004 
8.018020 
8.020045 



8.022061 
8.024048 
8.026086 
8.028014 
8.029984 
8.0S1945 



8.033807 
8.035840 
8.037776 
8.069701 
8.041618 
8.043527 



S 



50 
40 
30 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
SO 
20 
10 



8.046428 
8.047321 
8J049206 
8.061061 
8.052949 
8.054809 



8.056661 
8.058506 
8.060342 
8.062in 
8.063992 
8.065806 

Co-tan. 



S9 Degrees. 



60 

40 
so 



10 



60 
40 

so 

20 
10 



60 
40 
SO 
20 
10 



60 
40 
30 
20 
10 



50 
40 
30 
20 
10 



S 



M 



30 



29 



28 



27 



25 



24 



23 



22 



21 



20 



106 



M 



40 



41 



42 



43 



44 



45 



46 



47 



48 



48 



50 



M 



TABLE XXV. 

LOGARITHMIC SINES AND TANGENTS. 



Degree. 



s 



Sine. 



10 
20 
30 
40 
60 

To" 

20 
30 
40 
60 



10 
20 
30 
40 
60 

lo" 

20 
30 
40 
60 

lo" 

20 
30 
40 
60 

To" 

20 
30 
40 
60 

lo" 

20 
30 
40 
60 

lo" 

20 
30 
40 
60 

lo' 

20 
30 
40 
60 

lo" 

20 
30 
40 
60 



S 



8.066776 



8.067682 
8.069380 
8.071171 
8.072966 
8.074731 
8.076600 



Diff. 



8.078261 
8.080016 
8.081764 
8.063604 
8.086238 
8.086066 



8.088686 
8.090306 
8.092104 
8.093804 
8.096497 
8.097183 



8.096863 
8.100637 
i^.l02204 
8.103864 
8.105610 
8.107167 



8.108809 
8.110446 
8.112074 
8.113697 
8.116816 
8.116926 



8.118632 
8.120131 
8.121726 
8.123313 
8.124896 
8.126471 



8.128042 
8.129607 
8.131166 
8.132720 
8.134268 
8.136810 



8. 
8. 
8. 
8. 
8. 
8. 



137348 
138880 



140406 
141927 
143443 
144963 



8. 
8. 
8. 
8. 
8. 
8. 



146469 
147969 
149463 
160943 
162428 
163907 



8.166382 
8.166852 
8.168316 
8.159776 
8.161231 
8.162681 



Co-sine. 



Tang. 



1806 
1798 
1791 
1784 
1776 
1769 
1761 
1766 
1748 
1740 
1734 
1727 
1720 
1713 
1706 
1700 
1608 
1686 
1680 
1074 
1667 
1660 
1664 
1648 
1642 

1636 
1629 
1623 
1618 
1611 
1606 
1599 
1694 
1688 
1682 
1676 
1671 
1566 
1659 
1664 
1648 
1642 
1638 
1632 
1626 
1521 
1616 
1610 
1606 
1601 
1404 
1490 
1486 
1479 
1476 
1470 
1466 
1460 
1466 
14601 



Diff. 



8.065806 



8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 



067612 
069410 
071201 
072985 
074761 
076531 



S 



50 
40 
30 
20 
10 



078298 
080048 
081796 
083536 
085270 
066997 



088717 
090430 
092137 
093837 
0956301 
097217 



096897 
100571 
102239 
103899 
105564 
107202 



108845 

110481 

1121101 

113734 

116352 

116963 



118669 
120169 
121763 
123351 
124933 
126510 



128081 
129646 
131206 
132760 
134306 
136861 



137389 
138921 
140447 
141969 
143485 
144996 



146501 
148002 
149497 
160967 
152472 
163052 



155426 
166896 
168361 
169821 
161276 
162727 



50 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



Co-tan. 



s 



M 



20 



M 



18 



18 



17 



16 



15 



14 



13 



12 



11 



50 



51 



52 



53 



54 



55 



56 



57 



58 



58 



10 



"M. 



89 Degrees. 



60 



M 



S 



10 
20 
30 
40 
50 



10 
20 
30 
40 
60 



10 
20 
30 
40 
60 



10 
20 
30 
40 
50 



10 
20 
30 
40 
60 



10 
20 
30 
40 
60 



10 
20 
30 
40 
60 



10 
20 
30 
40 
60 



10 
20 
30 
40 
60 



10 
20 
SO 
40 
60 



S 



Degree. 



Sine. 



8.162681 



8.164126 
8.165666 
8.167002 
8.168433 
8.160659 
8.171280 



8.172697 
8.174109 
8.176517 
8.176020 
8.178310 
8.179713 



Dif{. 



8.181102 
8.182488 
8.183869 
8.185246 
8.186617 
8.187965 



8.189348 
8.190707 
8.192062 
8.198413 
8.194760 
8.196102 



8.197440 
8.198774 
8.200104 
8.201430 
8.202762 
8.204070 



8.206384 
8.206694 
8.208000 
8.209302 
8.210601 
8.211895 



8.213185 
8.214472 
8.215755 
8.217034 
8.218809 
8.219581 



8.220649 
8.222118 
8.228874 
8.224631 
8.225884 
8.227134 



8.228380 
8.229622 
8.280661 
8.232096 
8.233328 
8.284557 



8.235782 
8.237008 
8.238221 
8.239136 
8.240647 
8.241865 



Co-sine. 



Tang. 



1446 

1440 

1436 

1431 

1426 

1421 

1417 

1412 

1406 

1403 

1399 

1394 

1389 

1386 

1881 

1376 

1372 

1368 

1363 

1360 

1366 

1361 

1347 

1342 

1338 

1334 

1330 

1326 

1322 

1318 

1314 

1310 

1306 

1302 

1299 

1294 

1290 

1287 

1288 

1279 

1276 

1272 

1268 

1264 

1261 

12671 

1253 

1260 

1246 

1242 

1289 

1235 

1232 

1229 

1225 

1222 

1218 

1216 

1211 

12081 



Diff. 



8.162727 



8.164172 
8.165618 
8.107049 
8.168480 
8.169906 
8.171328 



8.172745 
8.174158 
8.176666 
8.176969 
8.178868 
8.179768 

8.181152 
8.182588 
8.183919 
8.185296 
8.186668 
8.186036 

8.189400 
8.190760 
8.192116 
8.193466 
8.194813 
8.1961561 



8.197494 
8.196829 
8.200169 
8.201486 
8.202808 
8.204126 



8.205440 
8.206760 
8.208057 
8.209369 
8.210668 
8.211963 



8.218243 
8.214530 
8.216814 
8.217093 
8.218369 
8.219641 



8.220909 
8.222174 
8.223436 
8.224602 
8.225946 
8.22n95 



8.228442 
8.229685 
8.230924 
8.282160 
8.288392 
8.234621 



8.286846 
8.237068 
8.238286 
8.289501 
8.240713 
8.241921 



Co-tan. 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



60 
40 
SO 
20 
10 



60 
40 
30 



10 



60 
40 
80 
20 
19 



M 

10 



8 



8 



6 



5 







M 



88 Degrees^ 



TABLE XXV, 

LOGARITHMIC SINBS AND TAN6BNTS. 



WT 







3 



5 



6 



8 



9 



10 

M 



1 Degree. 



s 



10 

ao 

80 
40 
60 



10 
20 
80 
40 
60 

lo" 
ao 

80 
40 
60 

lo" 

20 
80 
40 
60 

lo" 

20 

80 
40 
60 

lo" 

20 
80 
40 

60 

To" 

20 
80 
40 
60 

lo" 

20 
80 
40 
50 



10 
20 
80 
40 
60 

lo" 

20 
80 
40 
60 



S 



Sine. 



8.241866 



Difff. 



8.243060! 

8.244261 

8.246459 

8.246654 

8.217845 

8.249083 



8.260218 
8,251400 
8.262678 
8.268763 
8.264926 
8.256094 



8.267260 
8.268423 
8.269582 
8.260789 
8.261892 
8.263042 



8.264190 
8.265334 
8.266475 
8.267613 
8.268749 
8.269881 

8.271010 
8.272137 
8.273260 
8.274881 
8.275499 
8.27G614 



8.277726 
8.278835 
8.279941 
8.281045 
8.282145 
8.283243 



8.284339 
8.285431 
8.286521 
8.287608 
8.288692 
8.289773 



8.290852 
8.291929 
8.293002 
8.294073 
8.295141 
8.296207 



8.297270 
8.296330 
8.299388 
8.800443 
8.301496 
8.802546 



8.303594 
8.804639 
8.305681 
8.806721 
8.807760 
8.808794 

Co-sine. 



1205 
1201 
1196 
1195 
1191 
1188 
1185 
1182 
1178 
1176 
1172 
1169 
1166 
1163 
1169 
1167 
1163 
1160 
1148 
1144 
1141 
1138 
1136 
1182 
1129 
1127 
1124 
1121 
1118 
1115 

1112 
1109 
1106 
1104 
1101 
1098 
1090 
1093 
1090 
1087 
1084 
1061 
1079 
1077 
1073 
1071 
1068 
1066 
1063 
1060 
1058 
1055 
1053 
1050 
1048 
1045 
1042 
1040 
1038 
1035 

Diff! 



Tang. 



8.241921 



8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 



248126 
244828 
246626 
246721 
247918 
240101 



S 



250287 
261469 
262648 
258823 
264996 
266165 



257381 
258494 
259664 
260811 
261965 
263115 



264263 
265408 
266549 
267688 
268824 
269956 



271086 
272213 
278337 
274458 
275576 
276691 



277804 
278913 
280020 
281124 
282225 
283323 



284419 
285512 
286602 
287689 
288774 
28985C 



290935 
292012 
293066 
294157 
29522G 
296292 



297355 
2984161 
299474 
300530 
301583 
302633 



303662 
304727 
305770 
306811 
307849 
308884 



Co-tan. 



60 
40 
80 

ao 

10 



88 Degrees. 



60 
40 
80 
20 
10 



50 
40 
80 

ao 

10 



60 
40 
80 

ao 

10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



6 



M 



60 



M 



59 



58 



67 



56 



55 



54 



53 



52 



51 



50 



M 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



M 



s 



10 

ao 

80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 

ao 

30 
40 
60 



10 

ao 



40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
30 
40 
60 



10 
20 
80 
40 
60 



S 



1 Degree. 



Sine. 



8.808794 



8.309827 
6.810867 
8.811885 
8.812010 
8.313983 
8.814054 



8.316972 
8.816987 
8.818001 
8.819012 
8.820020 
8.821027 



Diff. 



8.322031 
8.823083 
8.324082 
8.825029 
8.826024 
8.827016 



8.328007 
8.328995 
9.329980 
8.880964 
8.881945 
8.332924 



8.883901 
8.334876 
8.835848 
8 836819 
8.337787 
8.338753 



8.339717 
8.340678 
8.341638 
8.342596 
8.343551 
8.844501 



8.345155 
8.346405 
8.347352 
8.348297 
8.349240 
8.350180 



8.351119 
8.852056 
8.852991 
8.853924 
8.854855 
8.865783 



8.3567101 
8.867635 
8.368558 
8.859479 
8.860398 
8.861316 



8.862230 
8.868143 
8.864054 
8.864964 
8.865871 
8.866777 

Co-sine. 



Tang, s 



1088 

1080 

1028 

1026 

1023 

1021 

1018 

1015 

1014 

1011 

1008 

1007 

1004 

1002i 

999 

997 

995 

992 

991 

068 

986 

984 

961 

0791 

977 

975 

0721 

971 

968 

966 

964 

961 

960 

958 

955 

953 

051 

950 

947 

945 

043 

940 

989 

987 

035 

938 

981 

028 

927 

925 



921 
019 
017 
016 
913 
Oil 
910 
907 
006 

DifT 



8.808884 



8.800917 
6.810048 
8.811976 
8.813002 
8.814025 
8.815046 



8.816066 

8.817081 

8.818095 

8.3191061 

8.820115 

8.821122 



8.322127 
8.828129 
8.824128 
8.326126 
8.826121 
8.827114 



8.328106 
8.829093 
8.880060 
8.881064 
8.882045 
8.838026 



8.881002 
8.834977 
8.886950 
8.336921 
8.387890 
8.838856 



8.339821 
8.340783 
8.841743 
8.842701 
8.843667 
8.844610 



8.345562 
8.846512 
8.347459 
8.848405 
8.849348 
8.850289 



8.351229 
8.862166 
8.863101 
8.854036 
8.864966 
8.866895 



8.856823 

8.8577481 

8.858671 

8.859593 

8.360512 

8.861430 



8.362345 
8.868259 
8.864171 
8.866080 
8.866988 
8.866894 

Co-tan* 



8 



88 Degrees. 



50 



49 



M 



108 



TABLE XXV. 

LOGARITHMIC 8INBS AND TAKGBNTS. 



1 Degree. 



8 



20 



10 

ao 



21 



4tO 
50 



22 



10 

ao 

80 
40 
.60 



10 



28 



80 
40 
60 



lo 



24 



80 
40 
60 



26 



10 
90 
SO 
40 
60 



10 
90 
SO 
40 
60 



26 



27 



10 
90 
80 
40 
60 



10 
20 
80 
40 
60 



28 



10 
90 
80 
40 
60 



28 



30 



M 



10 
90 
SO 
40 
60 



Sine. 



s,msm 



s.soroBi 

8.866682 
8.SeM82 
8.870880 
8.Sn877 
8.872171 



8.878064 
8.878dS5 
8.874843 
8.876780 
8.870616 
8.8774091 



Diff. 



8.878380 
8.870260 
8.880188 
8.881016 
S.BoloOB 
8.882762 



8. 

8.884602 

8.886870 

8.880886 

8.887100 

8.887062 



8.888828 

8.889682 

8.890689 

8.891305 

8.8922491 

8.398101 



8.398951 
8.801800 
8.895647 
8.896403 
8.397837 
8.898179 



8.399020 
8.809669 
8.400606 
8.401532 
8.402366 
8.408199 



8.404080 
8.404869 
8.406687 
8.406513 
8.407338 
8.408161 



8.406063 
8.409803 
8.410621 
8.411488 
8.412254 
8.418068 



8.413860 
8.414691 
8.416600 
6.416308 
8.417114 
8.417919 



s ICo-dne. 



004 

001 
900 

898 
897 
894 



Tang. 



801 
868 
687 
866 

884 
881 
860 
878 
817 
874 
878 

sn 

860 



864 

662 
861 
869 
867 
866 
854 
852 
850 
Q49 
847 
846 
844 
842 
841 
880 
887 
886 
834 
833 
881 



888 



820 
818 
817 
816 
814 
812 
811 
800 
808 
806 
805 

Diff. 



8.866804 



8.807799 
8.868701 
8.860601 
8.870500 
8.371897 
8.872201 



8.378184 
8.874076 
8.874865 
8.876863 
8.870738 
8.877082 



S 



60 
40 
SO 



10 



M 



40 



8.876604 
8.870885 
8.880268 
8.881140 
8.882016 
8.8826601 



8.888760 
8.884680 
8.886408 
8.886864 
8.287220 
o.9oo002 



8.886953 

9.9PoD12 

8.890670 
8.881626 
8.392881 
8.8932841 



8.394066 
8.304984 
8.805782 
8.896628 
8.897472 
8.396815 



8.890166 
o. 999990 
8.400884 
8.401670 
8.402505 
8.408888 



8.404170 
8.406000 
8.406828 
8.406655 
8.407480 
8.406804 



8.400126 
8.400946 
8.410765 
8.411683 
8.412309 
8.418213 



8.414026 
8.414887 
8.416647 
8.416456 
8.417262 
8.418068 

Co-tan. 



60 
40 
80 
20 
10 



60 
40 



10 



60 
40 



20 
10 



60 
40 
80 



10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



S 



89 



88 



87 



86 



35 



34 



33 



32 



31 



30 



M 



88 Degrees. 



80 



81 



84 



35 



86 



87 



38 



38 



40 

M 



1 Degree. 



8 



10 

20 

so 

40 
60 



10 
20 
80 
40 
60 



10 



80 
40 
60 



10 



80 
40 
60 

10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



Sine. 



8.417019 



8.418722 
8.410524 
8.420324 
8.421123 
8.421921 
8.422n7 



8.423611 
8.424804 
8.425006 
8.425886 
8.426675 
8.427462 



Diff. 



8.428248 
8.429032 
8.429816 
8.480697 
8.481877 
8.432166 



8.482983 
8.483700 
8.484484 
8.485267 
8.486029 
8.486600 



8.487560 
8.438387 
8.480103 
8.439866 
8.440632 
8.441804 



8.442166 
8.442915 
8.443674 
8.444431 
8.445187 
8.445941 



8.446604 
8.447446 
8.448106 
8.448946 
8.449604 
8.460440 



8.461186 
8.451030 
8.452678 
8.453414 
8.454164 
8.454898 



8.455631 
8.456368 
8.457103 
8.457887 
8.458570 
8.459301 



8.4600321 
8.460761 
8.461480 
8.462215 
8.462011 
8.463665 

Co-sine. 



802 

800 

790 

796 

796 

794 

793 

792 

790 

780 

787 

786 

784 

788 

782 

780 

779 

777 

7T6 

776 

778 

772 

771 

769 

768 

766 

766 

764 

762 

761 

760 

750 

757 

756 

764 

768 

762 

761 

750 

748 

747 

746 

744 

748 

741 

740 

780 

788 

787 

785 

784 

733 

782 

781 

720 

728 

727 

796 

724 

Diff. 



Tang, s 



8.418068 



8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 



418872 
419674 
420475 
421274 
422078 
«i286e 



423664 
424468 
425260 
426040 
426830 
427618 



M 

30 



60 
40 
80 
20 
10 



29 



50 
40 
80 



10 



28 



428404 
420180 
429978 
480766 
481636 
482816 



483003 
438870 
484645 
486419 
436101 
4369621 



437732 
438600 
439267 
440033 
440797 
4415601 



442322 
443082 
443841 
444509 
445355 
446110 



446664 
447616 
448367 
449117 
449666 
450613 



451359 
452104 
4S2847 
453589 
454330 
455070 



465806 
466545 
457281 
458016 
458749 
459481 



460212 
460942 
461671 
462396 
463^^ 
463849 



50 
40 
80 



10 



50 
40 



27 



10 



26 



50 
40 
30 
20 
10 



25 



60 
40 
80 
20 
10 



24 



60 
40 
80 
20 
10 



23 



60 
40 
80 
20 
10 



22 



60 
40 
80 
20 
10 



21 



Co-tan. 



60 
40 
80 
20 
10 



20 



S M 



88 Degrees. 



TABLE XXV. 

LOOARITHMIG SINES AND TANOBNT6. 



109 



M 



40 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



M 



I 



1 Degree. 



s 



10 
20 
30 
40 
60 



10 
20 
80 
40 
60 



10 
20 
30 
40 
60 



10 
20 
30 
40 
50 



10 
20 
30 
40 
50 



10 
20 
30 
40 
60 



10 
20 
30 
40 
50 



Sine. 



10 
20 
30 
40 
60 



10 
20 
30 
40 
60 



10 
20 
80 
40 
60 



8.403666 



8.464388 
8.465110 
8.466830 
8.466660 
8.467268 
8.467086 



8.468701 
8.469416 
8.470120 
8.470641 
8.471563 
8.472263 



8.472071 
8.473679 
8.474386 
8.476091 
8.475795 
8.476498 



8.477200 
8.477901 
8.478601 
8.479299 
8.479997 
8.480693 



8.481388 
8.482082 
8.482775 
8.483467 
8.484158 
8.484848 



8.485537 
8.486224 
8.486910 
8.487596 
8.488280 
8.488963 



8.480645 
8.490326 
8.491006 ^n 
8.4916»^ T^ 
8.492363 
8.493040 



Diff. 



728 
722 
721 

720 
718 
717 
716 
716 
714 
718 
712 
710 
709 
706 
707 
706 
704 
708 
702 
701 
700 
699 
698 
696 
695 
694 
693 
692 
691 
690 
689 
687 
686 
686 
684 
683 
682 
681 
680 



678 
67T 
676 
676 
674 
678 



8.493716 

8.494390 

8.496064 

8.495736 ^^ 

8.496408 ^ 

8.497078^ ®t* 
670 

660 

668 

667 

666 

666 

664 

663 

662 

660 



Tang. 



8.497748 
8.496416 
8.499064 
8.499760 
8.500416 
8.601080 



8.601743 

8.602405 

8.603067 

8.603727 ^o 

8.6048861 ^X 

8.505045 



8 lC<y-sine. Diff. 



659 



8.468849 



8.464572 
8.466296 
8.466016 
8.466736 
8.407456 
8.468172 



8.468889 
8.469604 
8.470318 
8.471031 
8.471748 
8.472454 



8.473163 
8.473871 
8.474579 
8.476286 
8.475990 
8.476693 



8.477396 
8.478097 
8.478798 
8.479197 
8.480195 
8.480892 



8.481588 
8.482283 
8.482976 
8.483669 
8.484360 
8.485050 



8.485740 
8.486428 
8.487115 
8.487801 
8.488486 
8.489170 



8.489862 
8.490634 
8.491215 
8.491894 
8.492673 
8.493250 



8 



8.493927 
8.494602 
8.495276 
8.495949 
8.496622 
8.487293 



8.497963 
8.496632 
8.499300 
8.499967 
8.600633 
8.601298 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
30 
20 
10 



60 
40 
80 
20 
10 



50 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



8.601962 
8.602625 
8.503287 
8.603948 
8.504608 
8.505267 



Co-tan. 



60 
40 
80 
20 
10 



S 



88 Degrees. 



M 



20 



19 



18 



17 



16 



15 



14 



M 



50 



51 



52 



53 



54 



55 



56 



13 



12 



11 



57 



58 



59 



10 



M 



60 



M 



S 



10 
20 
30 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



10 
20 
30 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



1 Degree. 



Sine. 



10 
20 
80 
40 
60 



10 
20 
30 
40 
60 



10 
20 
80 
40 
60 



10 
20 
80 
40 
60 



S 



8.606046 



8.606702 
8.606358 
8.607014 
8.607668 
8.606321 
8.608974 



8.609625 
8.610275 
8.610926 
8.611673 
8.612221 
8.612867 



8.613613 
8.514167 
8.614801 
8.516444 
8.616086 
8.616726 



8.517366 
8.618005 
8.618643 
8.619280 
8.519016 
8.620561 



8.621186 
8.521819 
8.622451 
8.523088 
8.523713 
8.524843 



8.521972 
8.525600 
8.626226 
8.526852 
8.627477 
8.528102 



8.628725 
8.629347 
8.629969 
8.680689 
8.531209 
8.531828 



8.632446 
8.533063 
8.533679 
8.634295 
8.634909 
8.686523 



8.636136 
8.636747 
8.537359 
8.537969 
8.538678 
8.5B9186 



Diff. 



8.639794 
8.640401 
8.641007 
8.641612 
8.642216 
8.642819 



Co-sine. 



658 
667 
656 
666 
664 
658 
652 
651 
660 
649 
648 
647 
646 
646 
644 
648 
642 
641 
640 
689 
638 
637 
636 
636 
636 
634 
638 
632 
631 
630 



628 
627 
626 
626 
626 
624 
623 
622 
621 
620 
619 
618 
617 
616 
616 
616 
614 
613 
612 
611 
610 
609 
606 
608 
607 
606 
606 
604 
603 



Tang. 



Diff. 



8.606207 



8.506925 
8.606682 
8.607238 
8.607893 
8.508647 
8.600200 



S 



8.609862 
8.610603 
8.611163 
8.611802 
8.512461 
8.6180981 



8.513744 
8.614389 
8.616034 
8.616677 
8.616320 
8.616961 



8.617602 
8.518241 
8.618880 
8.619617 
8.620164 
8.520790 



8.521426 
8.522069 
8.622692 
8.528824 
8.528956 
8.524586 



8.625216 
8.625844 
8.526472 
8.627098 
8.627724 
8.628849 



60 
40 
80 
20 
10 



60 
40 
80 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



8.528973 
8.59K96 
8.630218 
8.530840 
8.531460 
8.632080 



8.632698 
8.633816 
8.533933 
8.684649 
8.686164 
8.685779 



8.6363921 
8.537005 
8.637616 
8.638227 
8.638837 
8.639447 



8.540065 
8.640662 
8.541260 
8.641876 
8.542480 
8.543084 



60 
40 
80 
20 
10 



60 
40 
30 
20 
10 



60 
40 
30 
20 
10 



50* 

40 

80 

20 

10 



Co-tan. s 



88 Degrees. 



M 



10 



9 



8 



6 



2 







M 



110 


TABLE XXV. 


. " 


LOGARITHMIC 


«INES, TANG1!N 


rS, AND SECANTS. 






Deg 


ree. 




M 


Sine. 


Dili'. 


Co-sine. 


00 

00 
00 
00 
00 


Tang. 


Ditf. 


Co- tan. 


Secant. 


Co- sec. 


M 

BO 










0. 000000 




luTimle. 


10 000000 


Intinile, 




0.468726 


S01T17 
903185 
20^231 
161617 
131068 
111578 
06663 
8S264 
70203 

62981 
6793B 
53B41 
49938 
46714 
43881 
41372 
391 35 
87127 






0.4037MG 


S0I717 
203485 
208231 
I6I517 
131969 
111578 
96653 
B6Z54 
76263 
68088 


13.536374 




000000 


13 536274 


S9 




0.T64756 






0. 704766 


13.235244 




000000 


13 




68 




0.040847 






0.940847 


I3.D59ISS 






13 




S7 




7.065786 






7.0G57HB 


12.934214 




000000 


12 


934214 


50 




T.162696 


10 


000000 


7.102696 


12.837304 




oooooo 


12 


837904 


55 




r.2418T7 


9 




7.241878 


12.7S8122 




000001 


12 


7S812S 


54 




7.308824 


9 


999999 


00 
00 


7.30B62S 


12.691175 




000001 


12 


691176 


53 




7.S66816 


9 


99999U 




12.633183 




000001 


13 


633164 


62 




T.41796S 




999999 


7.417970 


12.582030 




000001 


12 


682032 


51 


Ti 


7.469720 


9 
9 


99999( 
999008 


00 




12.536273 




000002 


12 


636274 


60 
49" 


7.505118 


7.S0il20 


62081 
57937 

53642 
19039 
467 IS 
1S882 
41373 
39136 
37128 


12.494880 




OOOOOi 


13 


494882 




;. 542006 


9 


999997 


00 
01 
00 
01 
00 
01 


7.S42909 


12.457091 






18 


457094 






r.5TT668 


9 


990997 


7.377072 


12.422328 




000003 










7.600851 




999990 


7.609SiT 


12.390143 




000004 




890147 


16 




7.639810 


9 


999990 


7,C39S30 


12.369180 




000004 




360184 


IS 




7.86TB45 


9 


999995 


7.667S49 


13.332151 




000005 




S321&5 


14 




7.694173 




999995 


7.694179 


13.305821 




000005 




305831 






7.T18907 




999991 


7,719003 


12.280997 








281003 






7.742478 




999993 


00 
01 


7.742484 


12.267516 




000007 




8S7S22 


11 


-fl 


7.764754 




999993 


7.704761 


13.235239 




000007 




335246 




7.785M3 


33672 
32175 

30805 
20547 
2SSH8 
27317 
36323 
Z53WI 
34638 


T 


990992 


7.785951 


S3673 
32176 

29549 


12.214049 




000008 


l2 


2I405T 


M 




7.806146 




999091 


7.8061S5 


12.193845 




000009 


18 


191854 


38 




7.82S451 


9 


999990 


01 


7.825400 


13.174540 




000010 


12 


1T4S49 


S7 


24 


7.843934 


9 


999089 


7.843044 


13.150060 




000011 


19 


156066 


36 


2S 


7.861602 
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009411 






11.2HS028 





000589 


11.268817 




00 B 


718800 




099404 




b"."^ 


11.380601 





000596 


H .381300 





ITC 


osiae 


^ 


Sine. 




Co-tan 


^_ 


Tanff. 


Co-sec. 


Secant. 


M 




87 Degreei. || 





TABLE XXV 




113 11 


LOGARITHMIC glNES, TANGENTS, AND SECANTS. 


3 Degrees. 


U 


Sine. 


Dm. 


Co- sine. 


D. 


'lans. 


Uiff. 


Co- tan. 


Secant. 


Co-sec. 


M 




S.T1»800 


400B 

9084 
9902 
3941 
9019 
9898 
9877 
88B1 

S8I0 


B. 999404 


10 
13 
12 
10 


8.719396 


4017 
S99S 
S974 
8952 
3991 
8909 
SBBO 
8S68 

a»48 

3837 
9807 
3787 




10.00059^ 


11.281200 


60 




S 


72iaOJ 


9 




8 


721806 


11.278194 




000603 


11.278796 






8 


72SS05 


9 


999391 


8 


724204 


11.2757W 




DOOOOS 


11.276405 






B 


785973 


9 


999384 


8 


726588 


11.273413 




000616 


11.274028 






8 


728337 


9 


999378 


8 


728959 


11.271041 




000032 


11.271663 


56 




B 


730688 


9 


999371 




8 


731317 


11.968683 




000039 


11.269312 


55 




B 


T3S027 


» 


999364 




8 


T3366S 


11.206837 




000636 


11.860973 


54 




B 




9 


999357 




8 


735906 


11.964004 




000643 


11.304646 


S3 




B 


79T667 


9 


999350 




3 


738317 


11.361683 




000650' 


11.369338 


S9 




B 


739969 


9 


999343 




a 


740626 


11.359374 




000657 


11.360031 


'61 




B 


T4aas9 


9 


999330 




B 


742922 


11.257078 




000664 


11.257741 






8 


741S36 


9776 
97.^6 
9797 
9717 
9608 
367B 
3061 
361S 
S624 




999329 




8 


745207 


11.254703 




000671 


11.2554&I 


IsT 






71680S 


9 


999322 




B 


74T47BI 


11.252521 




000678 




48 






7490SS 


9 


999S15 




8 


749740 


374! 
3729 

3710 

3618 


11.250200 




000685 


11.250945 


47 




B 


751S97 


9 


999308 




8 


751089 


11.248011 




000603 


11.948708 


46 




B 


7S3528 


B 


999S0I 




8 


754227 


11.245773 




000099 


11.946472 


4S 




B 


135747 


9 


990294 




8 


7564S3 


Jl. 243547 




000700 


11.944258 


44 




B 


7ST9SS 


9 


999287 




8 


7S8668 


11.3413B2 




000718 


11.949045 


48 


IB 


B 


760IS1 




99927ft 


B 


760873 


11.230138 




000731 


11.239849 


43 




8 


762337 


9 


99927* 


B 


763065 


11.936935 




000738 


11.2S7B63 


41 


90 




761511 




999265 


9_ 


765940 


11.2347B4 




0007BS 


11.235489 


40 


31 


8" 


766675 


358f 
3S70 
3553 
8535 

8518 
8501 
8484 
B16T 
3451 


T 


B99ai7 




767417 


3600 

KS 

3548 
3631 
3514 
3497 

1^ 

3431 
341S 


11.383583 




000748 


11.333325 




91 


8 


76B82B 


9 


999350 


B 


769S78 


11.330433 




000780 


11.381172 


38 


S3 


9 


770970 


9 


B99343 






771727 


11.328278 




0007S8 


11.320030 


37 


94 


B 


773101 


9 


999393 




B 


773866 


11.226184 




00076S 


11.926899 


36 


96 


B 


77S229 


9 


999237 






775905 


11.224005 




000773 


11.224777 


35 


96 


B 


777999 


9 


909230 


S 




11.221886 






11.222667 




9T 


B 


779494 


9 


999213 




B 


780222 


11.219778 






11.930566 




SB 


B 


781524 


9 


999205 




782320 


11 .317680 




00079.1 


U. 318476 




S9 


8 


789G05 


9 


D99197 




8 


784408 


11.315592 




DU08O3 




s: 


SO 


8 


785875 


9 


099189 




8 


786486 


11.3135 14 


10 


000811 




30 


91 


8 


787736 






999181 




8 


7BB554 


11.211446 


10 


000819 


11,313364 




as 


B 


789767 


3370 
3354 

332! 




999174 






790613 


11.209987 




000826 


11.310313 


28 


as 


S 


701828 




999166 




8 


792662 


11.207338 




000884 


11.208173 




a4 


B 


T9S869 




999158 




8 


794701 


3383 
336* 

326i 
3248 
3233 
3219 
3205 
3191 
3177 
3163 


11.205299 




000842 


11.206141 


26 


ae 


t 


T0S88I 




999150 




8 


796731 


11.208269 




000850 


11.204119 


25 


ae 


B 


797894 




999143 




B 


798753 


11.201248 


11] 


000858 


11.303106 


24 


37 


8 


799S97 




999134 


8 


800763 


11.199287 




000866 


11.300103 


33 


88 








999126 




8 


802765 


11.19T985 




000874 


11.198108 


32 


99 


8 


G03S76 


3203 




999118 




8 


804758 


11.195342 


10 


000882 


11.196124 


31 


40 




803852 




999110 




8^ 


806749 


11.193258 




000890 


11.194148 


30 


41 


i" 


807819 


3269 
3240 
3284 
9219 
9205 
8191 
9177 
8169 
B149 


"9 


999102 






808717 


11.191388 




000898 


11.192181 




4B 


8 


B09777 


9 


999094 




810683 








11.190223 




43 


B 


811726 


g 


9990B6 


B 








000914 


11.188274 




44 


B 


813667 





909077 




B 




11.185411 




000923 


11.186339 




4B 


B 


815599 


g 


999069 






816529 






000931 


11.18440; 




48 


i 


8I759!I 


g 


999061 




S 








0009S9 






47 


B 


8194S6 


9 


999053 




B 


820384 






000947 


11.18050. 




48 


) 


881349 


9 


999044 




B 


822298 






000056 






49 


a 


8n24D 


9 


g9903t 




8 


834205 


11.175795 




000061 






50 


s 


8S5130 


g 






9 


826103 


11.173897 




000073 


11.174870 


~9- 




8 


827011 




9 


-999019 


8 


827993 


3136 
3123 
3103 

3096 
308! 


11.173008 




000081 


11.172989 


S2 


B 


B28884 


309f 


9 


999010 




8 


829B74 


11.170128 






11.171116 




33 




B30740 


9 


999002 




B 


83174B 


11.168252 




000998 


11.169251 




S4 


B 


8S2H07 


9 


998993 




S 


833613 


11.166387 




001007 


11.167393 




fiS 


8 


B344S6{ 


30C9 
30S6 
9043 
30S0 
3017 


9 


998084 




8 


835471 


11.164529 




001016 


11.165544 




90 


B 


836297 


9 


998076 




S 


83T32I 


11.162679 




001024 


11.163703 




ST 


B 


SSB190 


9 


998967 




8 


839163 


3051 


11.160837 




001033 


11.161870 




68 


B 


6890S6 


9 


99895B 






840998 


11.159002 




001042 


11.160044 




sg 


B 


841774 


g 


998950 






842825 


3031 


11.157175 




001050 


11.158226 




60 




849585 


9 


998941 






844S14 


11,155366 




001050 


11.156115 




M 


Co-sine 




Sine. 




Co-tan 




'l-anR. 


"Co-sec. 


Secant. 


~M~ 




86Deg 


^ 
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TABLE XXV 







1 




LOGARITHMIC SINES, TANGENTS, AND SECANTS. || 


4 Degrees. || 


M 


Sine. 


Diff 


Co-sine 


D. 


TaDg. 


Diff 


Co-tan. 


Secant. 


Co-sec. 


M 


HTs 


8-13585 


299! 


9.99B941 




8.811644 


3019 
3007 
2995 
2982 
29T0 
a95B 
2946 
2935 
2933 
3911 


11.155356 


10.001059 


11.150415 


60 


1 8 


ai5387 




99B932 




8 


840155 


11.153545 


10.001068 


11.164011 


59 


a s 


8471B3 




998933 




8 


848260 


11.151740 


10.001077 


11.153817 


SB 


3 H 


848971 


290; 




998911 




B 


850057 


11.149943 


10.0010B6 


11.151029 






850751 








8 


851846 


11.148154 


10.001096 


11.149349 


56 


5 a 


852S35 


294; 




998898 




8 


853638 


11.146372 


10.001104 


11.147476 




6 S 


854291 




998887 




9 


B5S403 


11.144597 




11.145709 




7 8 


856049 






998878 




9 


867171 


11.143829 


10.061123 






B H 


857801 


290) 
2896 
2884 
2873 
2861 
2B50 
2839 

3817 
3806 
3795 
2781 
2773 
2763 
3762 
2742 
2731 
2721 
2711 
3700 
2090 
2080 




998860 






BS89S2 


I1.U1068 


10.001131 


11.142199 




B B 


859540 




998860 




B 


800686 


11.139314 




11.140464 


61 


10 B 


8612^3 




998851 




8 


802433 


11.137567 


10.001149 


11.138717 


60 


11 a 


883014 




998841 




r 


861173 




10.801159 


11.136986 


49 


12 S 


861738 




998832 




8 


865906 


l?7 


LI. ' 134094 


10.001168 


11.135263 


48 


13 S 


8MH55 




998823 






867632 


11.132308 


10.001177 


11.133545 


47 


U S 


888165 




998813 






869351 


2843 

2811 

2800 




10.001187 


11.131836 


46 


15 S 


BfiOB68 




998804 




i 


871064 


11.128930 


10.001196 


11.130133 


U 


16 8 


87166^ 




998795 






872770 


11.127230 


10.001205 


11.138436 


44 


17 B 


873355 




998785 






874469 




10.001215 


11.136746 


41 


18 B 


871938 




998776 


15 




876162 


11.123838 


10.001234 


11.136068 


48 


19 B 


B7661S 




998766 


\l 




877849 


11.122151 


10.001234 


11.139186 


41 


SO 8 


87828.^ 




998757 


17 
17 




879529 


11.120471 


10.001243 


11.ISIT16 


40 


21 8 


879949 




998747 




881203 


2779 

3788 


11.118798 


10.001253 


11.130051 


■9 


aa 8 


881607 




998738 


i 


882889 


11.117131 


10.001362 


u.iiasos 


■8 


as B 


88325S 




998728 


17 




884530 


11.115470 


10.001272 


11.110748 


37 


24 B 


884903 




998718 




888185 




11.113815 


10.001282 


11.116007 


36 


as B 


886642 




998708 




9 


B87BS3 




11.112167 


10.001202 


11.113458 


35 


36 S 


888174 




998693 




9 


880470 


2727 
2717 
2707 
2697 


11.110524 


10.001301 


11.111820 


34 


37 8 


889801 




998689 




8 


891112 


11.108888 


10.001311 


11.110199 


33 


38 B 


891421 




998H70 




B 


B93742 


11.107268 


10.001321 


11.108579 


33 


39 B 


893035 




998660 




9 


B943O0 


11.105634 


10.001331 


11.106966 


31 




894643 




998Q5S 


17 
17 


8^ 


89S984 


11.104916 


10.001341 


11.105357 


30 


31 B 


896248 


3660 
3651 
3641 
3631 
3622 
3612 
3603 
3593 
2584 


T 


99864< 




897590 


3077 

2007 
8068 
3018 
283B 


11.102404 


10.001351 


11.103754 




33 8 


897842 




998839 






11.100797 


10. 001361 


ii.ioaisB 




33 B 


899132 




998620 






900803 


11.099197 


10. 001 371 


11.100668 


37 


34 8 


901017 




998819 






903398 


11.097002 


10.001381 


11.098983 


36 


35 H 


902506 




998809 






903987 


11.09601! 


10.001891 


11.097404 


35 


36 8 


904169 




998599 






905670 


11.094430 


10.001401 


11.096831 


34 


37 H 


905736 










907147 


2820 
2810 


11.092853 


10.001411 


11.094264 


S3 


38 H 


907297 




998578 






90S719 


11.091281 


10.901422 


n. 098708 


33 


39 » 


908853 




998588 






910396 


11.089715 


10.001432 


11.091147 


81 


40 i 


910404 




998558 


17 




911846 


11.088154 


10.091442 


11.0e959( 


SO 


41 B 


911949 


2566 
2556 




998548 


a" 




2583 


11.080599 


10.001452 


ll.bB8051 


~i9" 


4a B 


913188 




998537 




8 


914951 




10.001463 


11.086513 


IB 


43 B 


01S022 




998537 








P^ 


11.0BS30S 


10.001473 


11.084978 


17 


44 B 


916SS0 


2SSB 
2529 

2520 
2512 
2503 
2494 




99SSI6 










10.001484 


11.083460 


16 


45 B 


91S073 




908506 


IS 


it 


919508 


2547 

2538 
2530 
2521 
2512 




10.001494 


11.081937 


IS 


40 B 


9I9S91 




998495 


9 


921096 


11.078904 


10.001505 




14 


4T B 


921103 




99848.1 


IB 


9 






10.001515 




13 


48 B 


922C10 




998474 


9 


924130 


11.075804 


10.001526 




la 


49 9 


9^1112 




998-164 




9 


925649 


11.074351 


10.001530 


11.075888 


11 


SO 9 


nasfioo 




998153 






927156 


11.072844, 






10 


51 9 


927100 


2469 
2460 
2452 
2443 
2435 
2427 
2419 
2411 




998112 




S 


~mm 


2495 

2480 
2178 
2470 
2461 
2453 
2115 
2437 
2429 


11.071343 


10.061668 


11.072900 


9 


52 9 


928587 




098131 




3 


Q30IS5 


11.060845 


10.001569 


11.071413 


8 


6S B 


930068 




908421 




8 


931617 


11.0683SS 


10.001570 


11.009933 


7 


64 B 


931544 




008410 




B 


933134 


11.066880 


10,001590 


11.068450 


6 


S5 B 


9S301S 




908390 




B 


934818 


11.065SB4 


10.001601 


1I.06698S 


6 


G6 B 


934481 




998388 




B 


938093 


11.08S907 


10.001613 


11 .0665 IB 


4 


67 S 






998377 




8 


937505 


11.063436 


10.001623 


11.064068 


9 


EB B 
59 B 


03739B 




008366 
098355 


18 


8 
9 


939032 
040494 


11.060968 


10.001634 
10.001645 


11.063603 
11.061160 


J 


SO B 


94029( 






998314 


18 


9 


941952 


ll!o5B04B 


10.001666 


11.059704 





ITC 


o-sine 




Sine. 




Co -tan 




Tang-. 


Co-sec. 


Secant 


~M~ 


85 Degrees. [| 



TABLE XXV 






-^ 


LOGARITHMIC SINKS, TANGENTS, AND 


SECANTS. II 


5 Degrees. || 


M 


Sine. 


Diff 


Co-8ine 


— 1- 


rang. 


Diff 


Co-tan. S 


ecant 


Co-sec. 


M 




.940290 


S403 

sas4 

3387 
aS7B 
2371 
2363 
S3S3 
2348 
2310 
2332 
2325 
2917 
2310 
2S02 

saos 

9288 
3280 
2273 
2266 
2359 


O.QOtl344 


18 B 
11 • 


941952 


2421 
3413 
2405 
3397 
3390 
3382 
8874 
2306 
3359 
2351 


11 058048 10 


001656 


II.059T04 






.941TS8 




098333 


943404 


11.05659610 


001667 


11.056362 






.943174 




09B332 


944852 


11.06514810 


001678 


11.056626 


68 


8 


.944600 




098311 


» 


946295 


11.053705 10 


001689 


11.055394 




i 


.940034 




998300 


947734 


11.05226010 


001700 


11.053066 






.947450 




9982891 


i'l 

20 I 


949108 


11.05083210 


001711 


U. 0525 44 






.9488T4 




998277 


050597 


11.040403 10 


001723 


11.051126 






.9502ST 




998260 


952031 


11.04797910 


001731 


U.O40J13 


63 




.951006 




998295 


0S3141 


11.046559 10 


001746 


11.048304 


53 




.053100 




998243 


954856 


11.04514410 


001757 


U. 040900 


51 


to 


.984409 




998232 


050967 


11.048753 10 


001768 


11.045501 


60 


IT 


.903894 








957674 


2330 


11.04232610 


001780 




49 


la 


.9ST284 




998200 


959075 


11.040925 10 


00J701 




46 


IS 


.958070 




008107 


960173 


2322 
2814 
2307 
2300 
2203 
2SB6 
2970 
8271 
2866 
2867 
22S1 
2844 
2237 
3230 


11.039527 10 


001803 




47 


14 


.900052 




008 186 


20 ! 

i'l 


961806 


11.03813410 


001814 


11.039048 


40 


IS 


.961429 




098174 


96325S 


11.030746 10 


001826 


11.038571 


45 


Iff 


.9S2801 


9 


008163 


964S30 


11.03536110 


001837 


11.037199 


44 


IT 


.904170 




008161 


966010 


11.03308110 


001849 


11.035830 


43 


18 


.965634 




008139 


967304 


11.03960610 


001661 


11.034400 


43 


19 


.906893 




008128 


968766 


11.03123410 


001672 


11.033107 


41 


20 


.008249 




008116 


9701S3 


11.02086710 


001664 


11.031751 


40 


IT 


.969600 


2245 
2238 
223! 
2224 
2217 
2210 
2203 
2197 
2190 




998104 


20 I 


971406 


11.02850410 


001896 


11.030400 


39 


an 


.970947 




998002 


912855 


11.08714510 


001908 


11.039053 


38 


S3 


.972289 




998080 


974200 


11.08570110 


001920 


11.027711 


37 


24 


.973628 




998008 


9T5560 


11.08444010 


00193S 


11.036372 


SS 


as 


.974962 




998056 


9T6906 


11.02309410 


001944 


11.036038 


SS 


26 


.976293 




998044 


20 a 


978248 


11 .021752 10 


001956 


11.08*707 


S4 


2T 


.977619 




008033 


979586 


11.02041410 


001968 


11.088381 


SS 


38 


.978941 




OD8020 


980921 


2217 


11.01007910 


001980 


11.0910ag 


S3 


80 


.960959 




008008 


983251 


11.01774010 


001992 


11.019741 


31 


SO 


.981673 




097990 


983577 




11.01048310 


002004 


1I.01848T 




ir 


.962883 


2177 
2170 




997984 


I' 

an ^ 
5n ^ 
22 ^ 


984800 


2197 
2191 
8184 
3178 
3111 
3165 
3168 
3153 
3146 


Il.OlSlUllO 


002016 


11.017117 




39 


.984189 




997973 


986317 


11.01378310 


002028 


U .015811 


28 


31 


.985491 


9 


997050 


9B76S8 


11.01346810 


008041 


11.014500 


27 


34 


.086789 


2157 
2150 




907047 


9B8848 


11.01116810 


0090S9 


11.013311 


26 


SS 


.988083 




9970S5 


090149 


11.000861 10 


002065 


11.011917 


25 


SO 


.989374 




997923 


09I4SI 


11.00864910 


002078 


11.010690 


24 


37 


.990660 


2138 
2131 




997010 


^ B 


998750 


11.00735010 


009000 


11.009340 


33 


38 


.991943 




D97B97 


994045 


11.00695510 


009103 


11.008057 


33 


39 


.993222 




397885 


995337 


11.00466310 


009116 


11.000778 


31 


40 


.994497 




9 


097872 


996684 


11 .003376 10 


009188 




30 


«- 


.99570^ 


2112 

2106 

aioo 

2094 
208B 
3083 
3071 

3061 
8058 
3052 
3046 
3040 
3034 
2029 
20'J3 
2017 
2013 
£006 




997660 


20 J- 

80 a 
28 I 

1 


997908 




ii.ooaooaio 


002140 


11.00493! 




42 


.BffTOSfl 




09781T 


999188 


3187 


11.00081210 


002163 


11.009904 




43 


.098800 




O07S3S 


000465 


10.99963510 


002166 






44 


.OODSOD 




097833 


001738 




10.998363 10 


009178 


11.000440 




45 


.000810 






003007 




10.99690310 


008191 


10.999184 




46 


.003009 






004273 




10.99673810 


009203 


10.997931 




47 


.003318 






005534 




10.99446610 


0099 10 


10.996682 




48 


.0D4S63 






006792 


3091 
SOSS 


10.00330810 




10.995437 




49 


).D05805 






008047 


10.99195310 


002242 


10.094195 




BO 


.007044 


1 


09774S 
097732 


009296 


10.99070S 10 


002255 


10.092956 




91 


]. 008378 


■-1 


010540 


8074 


10.98946410 


002308 


10.991722 




SS 


}.009SIO 




097719 


011790 


10.98891010 


009981 


10,990490 




SS 


t.oiorsT 




09770(1 


013031 


2002 
2056 
2061 
2045 
2039 
3034 
8028 


10.98096910 


002804 


10,989263 




S4 


.011068 




997693 


014268 


10.98573210 




10.088038 




55 


.013182 




997080 


015502 


10.984498 10 


008390 


10.086818 




5B 


.014100 




097667 


016735 


10.98326810 


002333 


10.086600 




57 


.0IS0I3 




007654 


017959 


10.98204110 


008340 


10.084387 




5S 


.0ieS24 




007641 


019183 


10. 980817 10 


002359 


10.083176 




S9 


.018031 




097628 


020403 


10.979597 10 


002379 


10.081969 




60 


.0192SS 




097U14 


021020 


10.97838010 


002386 


10.08076.1 




M 


Co-sine 




Sine. 


~c 


o-taD 




Tang. C 


o-sec. 


Secant. 


IT 


84 Degrees. || 



U8 TABLE XXV. 11 


LOGARITHMIC SINES, TANGENTS, AND SECANTS. 1 


Degrees. || 


ir 


"SiHiT 


Diff. 


Co-sine. 


D^ 


Tang. 


Diff. 


Co-tan. 


Secant. 


Co-sec. 


M 


--0- 


).0199BS 


9000 
199S 
1989 
1984 
1978 
197S 
1967 
1962 
1957 
1951 


0.997614 


92 
22 


0.021620 


2023 
2017 

3011 
9006 
9001 
109S 


10.97S380 


10.002380 


10.980765 


60 


1 




0904SS 




O9760I 




022834 






10 


003399 


10 


979665 


S9 


9 




0916S8 














10 


003419 


10 


978368 


S8 


S 




099821 




99757^ 






10 


974749 


10 


003426 


10 


977175 




4 




024016 


9 


09756) 






10 


9T3S45 


10 


002439 


10 


975984 




Q 




025203 




097547 


23 
23 




02766S 


10 


972S45 


10 


002453 


10 


974797 




6 




026386 


9 






028868 


10 


971148 


10 


002160 


10 


973614 




7 




027567 








030040 


lost 

1079 
1974 
1969 


10 


069954 


10 


002180 


10 


973433 








028T44 




097507 


33 
23 
23 




031S3T 


10 


968763 


10 


002193 


10 


971356 




9 




029918 


9 


097493 




032435 


10 


967676 


10 


002607 


10 


97008S 


61 


10 




031089 




997480 




033609 


10 


966391 


10 


002520 


10 


968911 




IT 




DS93S7 


1041 
1036 
1930 

1025 
1020 
1015 
1010 
1005 
1899 
1B9S 
1889 
1884 


T 


TO7466 




0S479I 


1961 
1958 
1953 
1048 
1043 
1938 
1033 
1038 
1933 


10 


96S200 




003634 




967743 


«r 


19 




DSS421 




99T4S2 


99 




035960 


10 


961031 




003H8 




966579 


48 


IS 




D34S89 




997139 




037141 





963866 




003461 


10 


965418 


47 






OSSTil 




99742S 




9 


03B31C 





961684 




003575 


10 


964369 


46 






036890 




997411 


23 
93 


1 


030485 





96051B 


10 


009569 


10 


06II04 


45 


le 




03SO48 




997397 




040651 





959S49 


10 


009603 


10 


961953 


44 


IT 




0391 97 




997383 




041813 





9581ST 




009617 


10 


960803 


« 


IS 




040342 




997309 


23 
23 

23 




012973 





957087 




009631 


10 


9506S8 


48 


19 




041485 




997363 


) 


011130 





9S58T0 




008645 


10 


95S515 


41 


20 
91 




043625 




997341 




01S284 


0^ 


951716 


10 




10 


9573T6 


40 




04S7B9 




997327 




040434 


1913 
1908 
1903 
1898 
1803 
1880 
1884 
1870 
1874 




963566 


10 


002673 


10 


956238 


39 


93 




044895 




997313 




J 


047589 





963418 


10 


002687 


10 


955105 


38 


91 




016096 


9 




23 
23 
23 
35 
33 
33 
35 
23 
2S 
33 
25 
23 
25 
23 
25 
25 
25 
23 








961373 


10 


002701 


10 


963974 


37 


94 




04T154 


1875 






9 


049860 




960131 


10 


002T1S 


10 


959646 


36 


96 




018979 




997271 


9 




10 


948998 


10 




10 


951T21 


SS 


9G 




019400 


1805 
1860 
18S5 
1850 
1815 

1817 
1813 

180H 
1804 













947866 


10 


003743 


10 


050600 


ft4 


27 




050519 













946781 


10 


003756 


10 


949481 


33 


9S 


i 


051635 






9 







946693 


10 


002773 


10 


918365 


sa 


99 




052749 




997211 


9 


055535 





944465 


10 


002780 




917251 




SO 




063fi59 






9 


056659 





941341 


10 


002801 


11 


946141 


so 




r 


054906 




997185 


9 


0S7781 


1865 
1660 
1B6S 
1861 
1B46 
1842 
1837 
1833 
1828 





043319 




003815 










9 


056071 




997170 


9 


058000 


10 


941100 


10 


008830 


10 


943999 


3B 






057172 




907156 


9 


060016 


10 


9S9BB4 


[0 


008B44 


10 


949898 


87 




9 


058271 




097H1 


9 


061130 


10 


gSBSTO 




002869 


10 


941790 


86 




J 


059367 


9 


007127 


9 


063940 





937760 




003871 


10 


940633 


as 


3G 




000460 




907112 


9 


063MS 





936669 




ooasse 


10 


939540 


34 


ST 


11 


061551 




99709S 


t 


06446S 









009DD1 


10 


9IS140 


3t 


SS 


9 


062639 




997083 




0666S0 


10 






003917 




937361 


33 


39 


B 


063724 




907068 


t 


066666 


10 


9SS94fi 




001931 




936276 


31 


40 


g 


06160G 




997053 


9 


067769 


ID 


9S334E 




009947 


ID 


935194 


SO 


41 


9 


0658BS 


1704 
1790 

1780 
1781 
1777 




997039 




068846 







931164 




009961 


lo" 


934115 


IT 


49 


9 


06696B 




997024 


25 
25 
25 
25 
25 
2.'> 
25 
25 
35 
25 


9 


069938 


i 





930069 


10 


002076 


10 


9S30S8 


18 


43 


9 


0680S6 




997009 


9 


071027 





92897S 


10 


002991 


10 


931964 


17 


44 


9 


069107 




996994 


9 


072113 





927887 


10 




10 


930899 


IS 


45 


9 


070176 




996979 


9 


073197 





926803 


10 


003021 


10 


939634 


IS 


40 


9 


07124S 




996964 


9 


074278 


10 


925722 




003036 


10 


9387S8 


14 


4T 


] 


079306 






906949 


9 




10 


934644 


10 


003051 


10 


097694 


■9 


48 


9 


073366 






996934 


9 


076433 


10 


923566 


10 


OOSOfle 


10 


996634 


18 


49 


9 


074424 






996919 


a 




1™ 





022495 


10 


003081 


10 


936976 


11 


SO 


9 


076480 


175S 




996904 


9 






931424 


10 


003096 


10 


934S9D 


10 




a 




~9 


996880 


B" 


079614 


1750 
1765 
1751 
1747 
1743 


To" 


930356 


10 


0031H 


10 


933467 


B 




1 






996874 


9 


080710 


10 


919390 


10 


003126 


10 


933417 


8 






078631 




996858 




9 


081773 


10 


918337 


10 


00314S 


10 


931369 


7 




9 


079676 






996843 


25 
27 
35 
2S 
27 


9 


082833 


10 


917167 


10 


003167 


10 


930334 


6 


S5 


9 


OB0719 


1733 
1729 
1725 
1721 
1717 




996828 


9 


083891 


10 


916109 


10 


003172 


10 


910281 


G 


5G 


9 


081759 




996813 


9 


084047 


10 


91SDS3 


10 


003188 


10 


913241 


4 


BT 


a 


0B27B7 




996797 


9 


086000 


10 


OUOOO 


10 


003909 


10 


917303 


8 


58 





083832 




996782 


3 


087050 


10 


912950 


10 


003318 


10 


916168 


a 


B9 


9 


0B4864 




<mm 


9 




10 


911902 


10 


003334 


10 


916136 


1 


fiO 


9 


085804 




990751 




9 


089141 


10 


910856 


10 


003249 


10 


914106 




M 


Co-sine 




Sine. 




Co-tan 




Tang. 


Co-.ec. 


Secant. 


"m" 


83 Degrees. [1 



TABLE XXV 


n, II 


LOQAHITHMIC 8INES, TANGENTS, AND SECANTS. 11 


7 Deeree,. || 


M 


Sine. 


Diffi 


Co-sine. 


B. 


Tang. 


Diff. 


Co-tan. 


Secant. 


Co-eo. 


M 


^ 


9.DBGS94 


irii 

1709 
1704 
1700 
1696 
1692 
1688 
1681 
1680 
1676 


9.996751 




9.089144 


1718 
1715 
1731 
1727 
1722 
1719 
1715 
1T11 


10.910856 


10.003249 


10.914106 


GO 




9.086022 




90G7S5 


25 
37 
27 
26 
27 
27 
27 
25 
27 
27 
37 
37 
27 




10.909811 








913078 




a 


9.087947 




996730 


9.091228 


10.908772 








912053 




s 


0.088970 




996701 


0.002200 


10.907734 








911030 




4 


9.089990 




990088 


9. 093 302 


10.906698 




003312 




01001 




5 


0.091008 





996673 




10.905664 




003327 




908992 




6 


0.092021 




996657 


9.0963G7 


10.901633 




003313 




907976 






0.091017 




996611 


9.096395 


10.903005 








906063 




8 


9.091017 




996625 


9.097422 


10,902578 





003375 




905953 




9 


9.0950S6 


9 


996610 


9.098446 


1703 


10.901664 









001914 




ID 


9.096063 


9 




9.099408 


lO.OOOfiia 


ID 


O0MO6 





903938 




U" 


9.097065 


1668 


~9 




9.100487 


1696 
1691 
1687 
1684 
1680 
1676 
16T2 
1669 
1666 
1861 


10.899611 


10" 




T 






12 


9.098066 


9 




0.101504 


1D.89B496 


10 


00141B 


10 






11 


9.000065 


1661 
1657 
16S8 
1619 
1615 
1642 
1638 


9 




9.102519 


10.897481 





0014S4 


10 


900935 




U 


9.100062 


9 




9.103532 


10.896468 





001470 




899938 




u 


1.101056 


9 


990614 




9.104542 




10 


003486 




898911 




M 


0.102018 




996498 


27 


9.105650 


10.894450 





003502 




897952 




IT 


9.101017 


9 




9.106666 


10.893414 





003518 




806963 


41 


18 


9.101025 


9 


990465 


X7 


9.107559 


10.893411 









805975 






9.105010 


9 


996449 


9.108560 


10.891140 









891990 




20 


9.105992 


9 




27 
28 
37 
27 
28 
27 


9.109559 


10.890141 





003567 





891008 


40 


SI 


9.100973 


9" 


996417 


9.110S56 


10.889444 


10 


003583 








22 


9.107951 


9 


996400 


0.111551 




10.888149 


10 


003600 







38 


23 


0. 108927 


9 


996181 


9.112643 




10.887157 


10 


003610 


10 






24 


9.109901 


9 


99636N 


9.113S33 




10.880467 


10 


003632 






36 


25 


B.110S73 


1616 
1GI3 
1608 
1606 
1601 
1697 
1594 
1590 
1587 
1583 
1681 


9 


090351 


9.111521 


1613 
1639 
1636 
1612 

1629 


10.885479 


10 


003649 




389127 




26 


9.111842 


9 


990335 


9.115507 


10.884493 





003605 




886168 


34 


2T 


9.112899 


9 


990318 


27 
28 


9.116491 


10,883509 


10 






887191 




2B 


9.111774 


g 


996102 


9.117473 


10.882528 





003698 




886226 


33 


99 


9.114737 





996285 


9.1I84S3 


10.881616 


10 






885263 




80 

■sr 


9.115698 


9 


996269 


28 


9.119429 


10.880571 


10 


003731 


10 


881302 


30 


9.116650 


T 


996352 


9.120104 


1622 
1618 
161S 
1611 
1608 
1601 
1601 
1697 
1691 
1591 
1587 
1BS4 
1581 
1577 
1574 
1571 
1567 
1661 
1561 




10 


093748 


lo" 


883344 


"29" 


sa 


9.117G1S 


9 


996235 


27 
28 
3S 

28 
28 


9.121377 


1D.BTB623 


10 


003766 


ID 


682387 


28 


3S 


9.118507 


9 




9.122348 


10.877653 


ID 


DU3781 


10 


881433 


37 


31 


9.11951B 


9 


99G202 


9.123317 


10.876683 


10 


003798 




880481 


26 


S5 


9.130461) 




996186 


9.124284 


10.875716 


10 


DD181G 




B79S31 


35 


as 


9.131117 




996168 


9.126249 


10.874751 


10 


D01833 




878583 


24 


S7 


9.122362 


167! 
1669 
1666 




990151 


9.126211 


10.873789 


10 


D03849 




877G38 




IB 


9.131306 




996134 




9.127172 


10.873838 


ID 


D03866 




876694 


22 


•9 


9.191218 




996117 






10.871870 




D03883 




875752 




40 


1.136187 
I.ISOlilS 




996100 


28 


9.129087 


10.870913 








871813 


20 


1559 
1566 
1552 
1510 


"9 


996083 


9.130011 


10.869959 


lo 


003917 


To 


873875 


^9" 


49 


B.13T060 






28 
28 
10 
28 
28 
30 
28 


9.130991 


10.809006 


10 


003931 


10 




18 


U 


a.lSTOOS 





99G049 


9.131941 


10.868056 


10 


003951 


10 




17 


41 


9.138935 


9 




9.132893 


10.867107 


10 


003908 


10 


871075 


16 


IS 


9.139854 






9.111819 


10.806161 


10 


0OS985 


10 


870 14G 


15 


46 


9.110781 


1512 
1539 
1635 
1532 






9.131781 


10.806216 


10 


001002 


10 


869219 


14 




9.131706 






9.135726 


10.861274 


10 


001020 


19 


868294 


13 


IS 


9.132630 






9.136667 


10.863333 


10 


001037 


10 


867370 


12 


4S 


9.133551 




995941 


9.137606 


10.802396 


10 


004061 


19 


866449 




SO 


9.131470 


9 


995928 


9.138642 


10.8G14S8 


10 


004072 


10 


805530 


10 




9.13S387 


1611 

isi: 

1500 
1606 
1603 




995911 


9.1SB17G 


1555 
1551 
1518 
1545 
1512 


10.860.631 


10 


004089 


10 


^64013 


9 


£3 


9.116303 




995894 


30 


9.140109 


10.859391 


10 


004100 


10 


863697 


8 


51 


9.117216 


9 


996870 


9.141340 


lO.BSBUGO 


10 


004124 


10 


8627 84 


7 


SI 


9.118128 


9 


995869 


BO 
10 

28 


B.1422B9 


10.857731 


10 


004141 


10 


861872 




GS 


9.IS9037 


9 


995841 


B.14S196 


10. 8.56801 


10 


004159 


10 


8699G3 




SG 


9.139944 





995823 


9.144121 


10.855879 


10 


004177 


10 


86005G 




ST 


S.UOBSO 


9 


995896 


D.14S044 




10.854956 


10 


001191 


10 


859150 


3 


SB 


9.141754 


9 


995788 




0.145966 




10.8S4034 


10 


004212 


10 




2 


39 


9.142655 




995771 


30 


9.146886 


1621 


10.863115 


10 


004229 


10 


867346 




60 


B.1435S5 




996753 


9.147803 


10.8S3197 


ID 


001317 


10 


85G446 





M 


Co-sioe 




Sine. 




Co-tan 




Taog. 


Co-sec. 


Secant 


M 


82 Degrees. Jj 































118 TABLE XXV. 


LOGARITHMIC SINES, TANGENTS. AND BBCANTS. 


8 Degrees. 


M 


Sine. 


Diff 


Co-sine 


\K 


Tanff. 


Diff 


Co-tan. 


Secant 


Co-MC. 


VUl 




9.1M5S5 


1496 
I49S 
1490 
1487 
1484 
1481 


9.006763 






1626 
1623 
1S20 
1517 
1514 
1511 


10.862107 


10.001347 


10.8S644fi 


«r 




9 


144453 




096736 


28 

30 
SO 
33 

30 

30 


9 






851SSS 


10 


004166 


10 


85SS1T 


S9 


2 




14S349 




99S717 








850368 


10 


004381 


10 


8S4eSI 


S8 






146213 




995699 




150544 




849450 


ID 


004UI1 


10 


sssnr 


57 







I1J136 


9 


995681 




161461 




818546 


10 


004319 


10 


8SS8U 


S6 




9 


14X026 


9 


995664 




152363 


10 


847617 


10 


004336 




851074 


SS 






14S91S 


9 


995646 




153269 


10 


846731 


10 








64 




9 


149S02 


1475 
1472 
1409 


9 


995628 




154174 


10 


B46826 


10 


004373 




850198 


S3 




9 


1S0G86 


9 


00S610 




1560T7 




10 


B44923 




001390 




849314 


63 




9 


151669 





99S591 




155978 


1499 


10 


84403S 


10 


001109 




848431 




4r 


9 


152151 




09S5T3 




156877 


10 


843123 


10 


004137 


10 


847549 


60 


9" 


1533S0 


1462 
1460 
14S7 


"9 


995556 






1493 




Biaws 




004445 






49 




9 


154208 


9 


905537 




158671 




841S29 


10 


004463 




846702 


46 




9 


18S0B3 


9 


095519 




169565 




10 


840435 




DD4481 




814917 


47 




9 


1SS9S7 


9 


006501 




160157 


1484 
1481 
1478 
1476 
1473 
1470 
1407 
1464 
1461 
1158 


10 


839613 




004499 




8M043 


46 




9 


156830 


1461 
1448 
1145 
1442 
1439 
1436 
1433 
1430 


9 


006482 


30 
30 
32 
30 
32 
30 




161 347 


10 


838653 




004618 




813170 


4S 







1S7T00 




096461 




162236 


10 


837764 


10 


004636 




842300 


44 




9 


IS8S69 




096446 




163123 


10 


836877 


10 


004554 


10 


641431 


41 


18 


9 


159135 




995427 




164008 


10 


83S903 


10 


001573 


10 


840506 


43 


IB 








995409 




164802 


ID 


835108 


10 


004691 


10 


aioeoe 


a 


2D 
21 






"9- 


995300 
99S372 




105774 


10 


B34236 


10 


004610 


10 


S388sa 


4» 


9" 


162025 




106654 


10 


B33346 


10 


004638 


10 


BBTOTS 


"m" 


23 


9 


162885 






32 

32 
32 
30 
32 
32 
32 
32 
32 
32 
32 
32 




167S33 


10 


832468 


10 


00464T 




Bjnifi 


w 


21 


9 




9 


995334 




168400 


10 


B31691 


10 


004666 


10 


eseasT 


K 


24 


9 


161600 


1424 
1422 
1419 
1116 
1413 
1410 
1407 




995316 




169384 


10 


B30716 


10 


001684 


10 


SSS400 


>6 


2S 




1CS454 




995207 




170157 







B20848 


10 


OO470S 


10 


BU646 


S6 


26 




166307 




006278 




171029 


IISO 
114T 
1144 
1443 


10 


828971 


10 


004782 


10 


8SS699 


S4 


2T 




167153 




003360 




171899 





828101 


10 


001740 


10 


813841 


SS 






168008 




995341 









837233 


10 


004759 


ID 


811093 


SS 






168856 




995222 









82630C 


10 


004778 


10 


B31I44 


31 


30 




169702 




995203 




174499 





825 5 01 


10 


004797 


10 


830398 


30 


31 




170547 




006184 






1430 
U33 
1431 
I42B 
1426 
1423 


T 


824638 


10 


004816 


10 




39 


33 




171389 


1402 
1399 
1396 
1394 
1391 
1388 
1386 
1383 
1380 
1377 
1374 
1372 
1369 
1367 
1364 
1361 




006165 









823T7G 


10 


004835 


10 


838611 


39 


33 


9 


172230 




095146 









822916 


10 


004854 


10 




27 


31 


9 


173070 




995127 









82206B 


10 


004873 


10 


sseoBO 


M 


SS 


9 


1T390B 




995I0B 










10 


004893 


10 


836099 


35 


30 


9 


174744 




99S0B9 


33 
33 
32 
32 
33 




179055 





820315 


10 


004911 


10 


SS6356 


34 


3T 


9 


175579 




995070 




1B0508 




819192 




004930 


10 


824422 


33 


38 


9 


176411 




995061 




1B1360 






818640 




004949 


10 


823S89 


23 


39 





177212 




006032 




183311 







817789 


10 


004968 




8237SB 


31 


40 
41' 


9 


17S072 




095013 




183050 

183007 


Ilia 


0^ 


816911 


10 


004987 


10 


82I92B 


90 


9 


17B1HM) 




994993 


1409 




816093 


lo" 


005007 


10 


821100 




42 


9 


179726 


9 


994974 


32 
33 
32 
33 
32 
33 
32 




1B4753 




815248 


10 


0050SO 


10 


820874 


IB 


43 


9 


I BOSS I 




994955 




185597 




814403 




006046 


10 


819440 


IT 


44 


9 


1S1374 




994935 




186439 






813561 


[0 


0050G5 


10 


818036 


16 


43 


9 


182196 




904916 




187280 


1396 
1394 
1391 
1389 





812720 




006081 


10 


817801 


IS 


46 


9 


1S301C 




094896 




188130 





811880 


10 


005104 




81 6984 


14 


47 
48 


9 
9 


183 H34 

laiosi 


3 


09(877 
994857 




18895B 
1S9701 







811043 
810206 


10 
10 


00512S 
005143 


10 


816166 
815340 


13 


49 


9 


1B54O0 


1356 




994838 




100620 





Bng371 


10 


005162 


10 


814514 






9 


IH62B0 




994818 


33 
32 

32 
33 
33 
33 
33 
33 




101162 





B08SS8 


10 


005182 


10 


813720 


10 


1 


9- 
9 
9 


1B7092 
187903 
ISBTia 


1351 
1348 
1346 
1343 


"9- 


991798 
994779 
994759 




192291 
193121 
193963 


1SS4 
1381 
1379 
1376 
1374 
1371 
ISGO 
1306 
1364 








80770f 
606876 
806047 


10 
10 


006202 
005221 
005211 


10 


812908 


9 
8 

7 


10 


813097 


10 


811288 






189519 




994799 




101780 





805220 


10 


006261 


10 


810481 







) 


190335 




994720 




105606 





804394 


10 


005281 


10 


B09675 






9 


191 130 






994700 




106430 





803570 


10 


005300 


10 


808870 


4 




9 


191933 


1330 
1333 




004680 




197253 





903747 


10 


005320 


ID 


808067 






9 


192734 




004660 




198074 





B01036 


10 


006310 


10 


807366 


S 




9 


193534 




004&ta 




198894 





801106 


10 




10 


806166 




60 




194332 




094620 




199713 





800287 


10 


005380 


10 


605668 





M 


Co-sine 




Sine. 


Co-tan. 




Tanff. 


Co-sec. 


Secant. 


M 


81 Degrees. || 



TABLE XXV. 
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LOGARITHMIC SINKS, TANGENTS, AND SECANTS. || 


9 Degrees. | 


M 


Sine. 


Diff. 


Co-aine 


D. 


Tang. 


Diff. 


Co-tan. 


Secant. 


3o-sec. 


M 




1. 194333 


1328 
1320 
1323 
1321 
1318 
1316 


9.994020 




9.199713 


1361 
1359 
135G 
1354 

1349 

1345 
1342 
1340 
1338 
1335 
1333 
1331 


10.800287 


10.005380 


0.B06666 


60 




9 


105126 




994600 




9.200529 


10.799471 


10.005400 


0.804871 


59 




9 


195935 




994580 


33 
33 

33 
33 
33 
35 


9.201S4S 


10.708655 


10.006420 


0.8040TS 


es 




9 


I967I0 




994560 


9.2021S9 


10.797841 


10.005440 


0.803281 


67 




9 


loraii 




991540 


9.202971 


10.707029 


10.005460 


0.802189 


56 




9 


198302 




991519 


0.203782 


10.790218 


10.005481 


0.801698 


56 




9 


109091 




994499 


3.304592 


10. 795408 


10.005501 


0.800D09 


64 




a 


130879 






994470 


9.2U5400 


10.794600 


10.005521 


0.800131 


53 


B 


9 


200666 






9B4459 


9.2011307 


10.793793 


10.005541 


0.790334 


53 


9 


9 


aousi 






99M38 


9.307013 


10.792987 


I0.005S63 


0.708549 




10 


9 


S02231 


1304 

ii 

1294 
1292 




99441B 


33 

35 
33 


9.207817 


10.792183 


10.005582 


0.797766 




^r 


9 


303017 




904308 


9.208619 


10.791381 


10.005602 


0.7969B3 




IS 


9 


203797 




004377 


9.209420 


10.790580 


10.00S6B3 


0.796303 




13 


D 


201577 




094357 


9.210320 


10.789780 


10.005613 


0.795423 




14 


a 


20S3M 




994336 




9.311018 


I0.T88982 


10.005064 


0. 794040 




IS 


9 


S0013I 




99431G 




9.211815 




0.788133 


10.005684 


D.793B69 




16 


9 


306900 





994295 




9.212611 


1324 

1321 
1319 
1317 


0.7B73S9 


10.005705 


0.793094 


44 


17 


9 


207079 


128T 
1285 
1283 


9 


994274 




9.213405 


10.7BGS96 


10.005736 


0.792321 


43 


18 


9 


206452 


9 


D942S4 




9.314198 


10.785802 


10.005746 


0.79154B 


43 


19 


1 


sooaxt 


9 


094333 




9.214989 


10.788011 


10.005767 


0.790778 


41 


30 


a 
a 


209992 
210700 


9 


994312 


35 


9.3157B0 


0.784220 


10.006788 


0.790008 


40 


1278 
1275 
1273 
1271 
1268 
12G6 


9 


994191 


9.21G568 


1312 
1310 

1308 
1305 
1303 
1301 
1299 
1207 
1294 
1202 
1390 
1388 
1386 
1384 
1281 
1279 
1277 

1273 
1371 

1262 
1260 

1356 
1354 
1352 


0.783432 


10.006809 


0.789240 


39 


22 


9 


311520 


9 


994171 




9.3I7S56 


0.782044 


10.005829 


0.788474 


IB 


a> 


9 


312291 


9 






9.218142 


0.781B5B 


10.00.58.50 


0.7B7709 


37 


M 


? 


213055 




994139 


35 
35 
35 
35 
35 


9.218936 


0.781074 


10.00.5871 


0.786945 


36 


8fi 


> 


213BIB 




994108 


9.219710 


0.7B0390 


10.005802 


0.786182 


35 


TC 


s 


2I4S79 




994087 


9.220492 


0. 779508 


10.005913 


0.785121 


34 


87 


» 


215138 




994006 


9.221272 


0.778728 


10.005934 1 


0.784662 


33 


SB 




2I609T 


laai 




994045 


9.222052 


0.77794B 


10. 005955 1 


0.793903 


33 


m 




BI68S1 


9 


904024 


9.222830 


0.777170 


10.005976 


0.783146 


31 


30 




217809 


1257 

1253 
1350 
1218 
1246 
1344 
1242 
1239 
1337 


9 


991003 


3S 
37 


9.223607 


0.776393 


10.006997 1 


0.782301 


30 


31 




818363 




993982 


0.2243B2 


0.775618 


10.006018 I 


0.781637 


29 


M 




8191 IS 




993960 


9.335156 


0.771844 


10.0060401 


0. 780884 


28 


at 




219868 


9 


993939 


35 

35 


9.325020 


0.774071 


10.006DG1 


0. 780132 


27 


S4 




210618 


9 


993911 


9.226700 


0.773300 


10.006082 1 


0.779382 


26 


sa 




231307 


9 


993897 


9.227471 


0.772520 


10.006103 1 


0.778633 


25 


so 




222113 





993BJ5 




9.238239 


0,771761 


10. 0061 25 1 


0.777885 


24 


ST 




223861 


9 


993854 




9.339007 


0.770993 


10.0061161 


0.777130 


23 


S8 




223606 





993832 




9.339773 




lo.ooeiot'i 


0.770394 


22 


SO 




224349 


9 


993B11 


37 
35 


9.330539 


0.769461 


10.006180 1 


0.77SH51 


21 


« 




33509! 


9 


993789 


9. 331 303 


0.768698 


10.0062111 


0.774908 


20 


41 




22S8SS 


1233 
1231 
1228 
1336 
1234 
1222 
1330 
1318 
1316 


9 


99i76t 


9.232065 


0.767935 


1O.O062SB 1 


0.774167 


19 


4S 




336S78 





993746 




0.233836 


0.767174 


10.006254 1 


0.773427 




43 




aarsii 


9 


993725 




9.333586 


0.7C0411 


10.006275 1 


0.772689 


17 


44 




92S04B 


9 


993703 


37 
35 
37 
37 
37 
37 
37 
37 
37 
37 


9.334345 




10.006297 1 


0.T7195E 


16 


4S 




raB7B4 


9 


093681 


9.335103 




10.006310 1 


0.77121G 


15 


4S 




aaofiiB 


9 




9.235959 


0.764141 


10.006340 1 


0.770482 


14 


47 




8108H 




903038 


J. 230614 


0.763386 


10.006362 1 


0.769748 


13 


48 




S«»B4 




993616 


B. 237368 


0.762632 


10.006384 1 


0.769016 


13 


49 




fl»7IS 




093594 




0. 761880 


10.0004061 


0.708285 


11 


CO 




332414 


9 


993572 


g.23BB72 


0.761126 


10.00642S1 


0.767556 


10 


SI 




333172 


1 213 
1209 
1207 
1205 
1203 
1301 
1199 
1197 
1195 


"9" 


993550 


9.239623 


1248 
1246 

1240 
1238 




1D.OD64S0 1 


0.766828 


9 


112 




333890 


9 


993528 


9.310371 




10.006472 1 


0.766101 


8 


63 




234025 


9 


99350Q 


9.311118 


0.7S6882 


10.000194 1 


0.705376 


7 


S4 




335349 


9 




9.34186.5 


0.7S8136 


10.0005161 


0.764661 


6 






236073 






37 
37 

37 
37 
38 


9.242610 


0.757300 


10.OO65S81 


0.763927 








336795 






9.243354 


0.766646 


10.0065601 


0.76330S 


4 






337515 






9.244097 


0.7S6903 


10.0065821 


0.762195 


3 






338335 






9.244839 


1232 


0.7SS101 


10.0066011 


0.T6170S 


2 






338953 






9.245579 


0.754421 


10.0066261 


0,761017 


1 


00 




2396T0 




9 


993351 


9.240319 


0.753681 


10.0066401 


0.700330 





H 


3o-9ine 




"Sine. 




Co- tan. 




Tang-. 


Cn-sec. 


secant. 


u 


80 Degrees. [1 
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TABLE XXV. 1! 


LOGARITHMIC SINUS, TANGENTS, AND SECANTS. 


10 Degrees. 


M 


Sine. 


Diff 


Co-sine 


D. 


Taos. 


Dm: 


Co- tan. 


Secant 


Co-sec. 


M 





.23)1670 


119 
1189 
1187 
1186 


9.993351 




9.246319 




10.753681 


10.006619 


10.760310 


60 




.340386 




093329 


37 

38 
37 
37 
38 
37 
38 
38 





217057 


1238 
1236 
1221 
1222 
1320 
1218 
1217 
1215 
1213 
1211 
1209 
1207 
1305 
1203 
1201 
1200 
1198 


10.753043 




006671 


10.759614 


59 


S 


.241101 




993307 


9 


217791 


10.753206 




006693 


10.7S8899 


68 


3 


.241814 




993285 


9 


218530 


10.751170 




006715 


10.7581B6 


67 


4 


.242526 




993262 




319364 


10.760786 


10 


006738 


10.737174 


66 


5 


.243237 




093210 


9 


310998 


10.760002 


10 


006760 


10.756763 


GS 


B 


.213947 


1181 

1179 
1177 
1175 




993217 


9 


250730 


10.749270 


10 


D06783 


10.766053 


54 


7 


.344656 


9 


993105 


9 


251461 


10.748539 


10 


006805 


)0. 755344 


53 


B 


.24S363 


B 


903172 


9 


252191 


10.717809 


10 


006828 


10.754637 


62 


a 


.2J6003 


9 


003119 


9 


262920 


10.717080 


10 


006851 


10.753931 


61 


ID 


.210;7S 


9 


903127 


9 




10.746332 


10 


006873 


10.753329 


GO 


11 


.24747B 






903101 


9 


251371 


10.745628 


10 


D00896 


10.76362S 


49 


la 


.248181 




9 


993081 


37 

38 
S8 
38 
38 
38 
38 
38 
3S 
38 
3S 
38 
38 


9 


255100 


10.744900 


10 


006D10 


10.751819 


46 


IS 


.246883 


116; 
1165 
1163 

1161 


9 


993059 


9 


25B821 


10.744176 


10 


006941 
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507027 




492973 


10.031345 




514S1B 




SO 


9.486075 




978615 








492540 


10.021385 




613925 




IT 


8.486407 




978574 


r 


507893 




492107 


10.021426 








ts 


9.480800 




978533 


9 


508326 




491674 


10.021467 




6I3I19 




as 


9.487251 




978403 


9 


508759 




491241 


10.021507 




512719 




Si 


S.4erfl4S 




9TS453 


9 


509191 




490809 


10.021548 




512357 




«s 


«.jt88034 


651 
650 
650 
649 
648 




978411 


a 


609622 




49037S 


ID.OS1689 








66 


9.488434 








a 


S10054 




489946 


10. 031630 




511676 




67 


1.488814 






68 
68 
US 





S10485 


717 




189516 


10.021671 




5111Bb 




fiS 


9.4eo:m 









S10916 




480081 


10.021712 




51079b 




69 


9.480593 









511316 




188654 


10.021753 




510107 




GO 


9.489982 






9 


511776 




488234 


10.031794 




610018 


"wT 


M 


Cu-sine 


Sine. 1 


Co-tan 




T-anBr 


Co -sec. 


Secant. 


T2 Degrees, || 
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TABLE XXV, 


^1 




LOGARITHMIC SINES, TANGENTS 


, AND SECANTS, || 




1« Degrees. || 




M 


Sine. 


Uitt' 


Co-sine. 


D. 


Tang. 


Uiff. C 


0-tan. 


Secant. 


Co-aec. 


M 







489983 


G4S 
648 
617 
646 
646 
645 
644 
644 
643 


9.978200 


68 


9.5H776 


"«!o 


488224 


10.021794 


10.510018 






1 


B 


490371 




978105 


9.512206 


487704 


10 


021835 


10 


509620 


59 




3 


1 


490759 




978124 


68 
69 

09 
69 


9.512035 


487365 


10 


021876 


10 


909241 






3 




491147 




978083 


9.513004 


714 '" 


486036 


10 


021017 


10 


508853 


57 




4 




491535 




9T8042 


9.51349* 


7 4 '0 


486507 


to 


021958 


10 


508465 


56 










9 


978U01 


9.513021 


7 3 W 


486070 


10 


021099 


10 


S0B07B 


SS 








492308 




977959 


9.614349 


7 3 >" 


483651 


10 


022041 


10 


507692 


a 






B 


492095 




9TT91B 


9.514777 


712 >" 

III " 


485223 


10 


022082 


10 


507305 


53 






J 


493081 




9T7877 


9.515204 


484706 


10 


022123 




506919 


52 








49S40G 




977835 


9.515031 


TU "> 


484360 


10 


022105 


10 


506531 


SI 




10 




49S851 


642 




977794 


9.510057 


"S '" 


483043 


10 


022206 


10 


506140 


SO 




11 


9 


494230 


T 




B.51G484 


no ^ 


483516 


10 


022218 


lo- 


505761 


19 




la 


9 


404621 


641 
640 
639 


g 


g77711 


0.516010 


TOO '" 

TOO '" 

?08 '" 

111 •" 

11 


483090 


10 


022289 


10 


303379 


18 




IS 


9 


405005 


g 


g77ee9 


0.517335 


482665 


10 


022331 


10 


304996 


IT 




11 


9 


49S3aa 


9 


977628 


0.517761 


482239 


10 


022372 


10 


304612 


46 




15 


9 


495773 




077580 


0.518185 


481815 


10 


022414 


10 


304228 


45 




16 


9 


496154 






977544 


70 
70 

70 
70 
70 
70 
70 
70 
70 
TO 
TO 
TO 
TO 


9.518GI0 


481390 


10 


022456 


10 


503846 


44 




IT 




496537 


037 




977503 


0.510034 


480966 


10 


022497 


10 


603463 


43 




18 


9 


496019 




97740 1 


0.510458 


480542 


10 


022530 


10 


5 03 OBI 


48 




19 


9 


497301 






977419 


0.510882 


480118 


10 


022581 


10 


502699 


11 




20 


9 


4976Sa 


030 
635 
634 
G34 
G33 
632 
632 
631 
631 
630 
029 
629 

627 
626 
626 
625 




077377 


0.520305 


479095 


ID 


022623 


10 


502318 


40 




21 


a 


49S061 






0.520728 


"^ In 

T03 !" 
TOS [" 
T02 J^ 


47 927 S 


10 


022665 


10 


501036 


39 




22 





498144 




977293 


9.521151 


478840 


10 


022TO7 


10 


301556 


38 




23 


9 


49B82S 




977251 


9.521573 


478427 


10 


022T49 


10 


50U76 


3T 




24 


D 


499204 




977209 


9.521995 




10 


022791 


10 


300706 


36 






B 


499S84 






0.522417 


477583 


10 


022833 


10 


300416 








» 


409963 






9.522838 




10 


0228TS 


10 


50U03T 


S4 




27 


B 


SOUS42 






9.523259 




476741 


10 


022917 


10 


109638 


33 









50072] 




977041 


9.523680 






10 


0229S9 


10 


409279 


32 






B 


SOI099 




970090 


9.524100 






10 


023001 


10 


408001 


31 






B 


S01176 




976957 


0.524520 






10 


023043 


10 


198S24 


SO 
S9 




-IT 




601B54 


T 




9.524039 


699 10" 


475061 




033086 


10 


1981461 




32 




502231 


a 


970872 


0.525359 


6^ |« 
69T " 
697 [^ 


474641 




023128 


10 


40TT69 


28 




93 




502607 





070830 


0.S25778 


474222 




023170 


10 


497393 


27 




34 




502984 


g 


970787 




0.52GIO7 


473803 




023213 


10 


49701ft 


26 




3a 




503360 


g 


970745 




0.526616 






023255 


10 


196640 


25 




36 




503735 


g 


070702 




B.S27033 


472007 


10 


02329B 


10 


406265 


24 




37 




504110 


g 


076600 




0.527451 


696 ]^ 


472549 


10 


023340 


10 


495890 


23 




38 


9 


504485 


9 


976617 




0.527BG8 


472132 


10 


0233B3 


10 


495516 


28 




39 




504860 




g 


976574 




0.528285 


Zl \i 


471715 


10 


023426 


10 


495140 


21 




40 




505234 


623 
623 

622 
622 
621 
620 
620 
619 
619 


9 


970532 


71 


9.528702 


471208 


!5_ 


023468 


10 


494706 


28 




41 






9 


076489 


3.52B110 


691 1! 






02M11 


10 


191S9S 


ir 




42 


9 


505981 




076446 




B.523S3S 


470465 




023544 


10 


191019 


18 




43 




5D035J 


9 


976404 




0.520850 


47DD50 




023S96 


10 


19S64I 


IT 




44 






9 


076361 




0.530366 


469634 




023639 


10 




16 




43 




507099 


9 


076318 




9.530781 


460219 




023682 


10 


192901 


IS 




46 


9 




9 


976275 




9.531190 


468804 




023725 


10 


1025X0 


14 




47 


9 




9 


9T6232 


T2 
72 
T2 
72 


9. 531611 


468380 




0237G8 


10 


192157 


IS 




48 


9 




9 


976180 


9.S32025 


467975 




023811 


10 


491780 


18 




43 






9 


976146 


9.532430 






02385< 


10 


49141S 


It 




50 




508956 


618 




976103 


0.532853 


467147 






10 


491044 


10 




8 


S093aG 


T 


976060 


J. 533266 


fiRS '" 

687 ; 

686 
6SS ? 


466734 


To- 


D23040 




490674 


9 






9 


509690 


616 


9 


976017 




9.533079 


466321 


10 


023OB3 


10 


490301 


a 




S3 


9 


S10065 


9 


97S974 




3.534092 


465908 


10 


024020 


10 


489913 


T 




S4 


9 


510434 




9 


97S930 


72 
T2 
72 
T2 
72 
T2 


3.534504 


465496 




024070 


10 


480366 


6 




£5 


B 


B 10803 


615 
6U 
613 
613 
612 


9 


97S88T 


3.534916 


46S0B4 


10 


02411! 


10 


489197 






S6 


B 


511172 


9 


9T5844 


9.535328 


464672 






10 


48882B 






B7 


a 


511540 


9 


975800 


9.633739 


464261 




02420< 


10 


188460 


3 




S8 




511907 





075757 


9,536150 


463850 


10 


024213 


10 


488093 


8 




SB 


3 


512275 





075714 


9.S36561 


463439 




024286 


10 


48T725 


1 




eo 


3 


512642 


9 


97S6T0 


B. 536972 


403028 




024330 


10 


48735^ 






M 


Co -sine 




Sine. 1 


Co-tan 


Tang. 


Co-sec. 


Secant. 


"m" 








71 Degrees. 




_ 


^^ 


1 



TABLE XXV 




,.» II 


LOGARITHMIC SINFS, TANGENTS, AND SECAN 


II 


19 Degrees. || 


-ST 


Sine. 


Dim 


Co-sine. 


D. 


T.„B. 


im 


Co-tan. Secunt. 


Co-sec. 


M 


T 


.G12&13 


613 
611 
611 

610 
609 
609 


9.976670 


11 


.630972 


08.1 
083 
683 
683 

681 
681 
680 




10.021330 


10.487368 


00 


1 


.51S009 




973627 


.537382 


L 0.40201 8 






10.486991 


59 


! 


.513S7S 




976583 


11 


.537792 


10.462208 






10.486626 


58 


3 


.313741 




975530 


73 
73 
73 
73 
73 
73 


.538202 


10.401798 






10.486339 


57 




.S14197 




976490 


.638611 


10.401389 




024504 


10.466893 


56 


5 


.514472 




975452 


.639020 


10.460980 




024B48 


10.486638 


55 


G 


.514B37 




975408 


.639429 


10.400571 




024592 


10.485163 


51 


T 


.51S20B 


605 




97S365 


.539337 


10.160163 




024035 


10.48-1798 


53 


8 


.51S66G 




975331 




10.469766 




024079 


ID. 181134 


52 


9 


.R 13930 




9T6277 


1 

73 
73 ; 
73 
73 

U 

74 

74 
74 
74 

71 
T-I 
75 
76 
75 
75 


.540063 


G79 
G7B 


10.450317 




024723 




51 


10 


.516394 




'J75233 


.541061 


10.158030 


1 


024767 


10.483700 


60 


11 


.SI665T 




975189 








0348H 


10.483343 


49 


13 


.617030 




975145 




078 
677 
677 
676 


10.458125 




024866 


10.482980 


48 


13 


.ei7383 


B04 
G04 
603 
603 
602 




975101 


.542281 


10.157719 




024899 


10. 48201 8 


47 


14 






975057 


.54S088 


10,167312 




024943 


10.4822.1 5 


46 


IS 


.518107 




975013 


.543091 


10.156906 





024987 


10.481803 


45 


16 


.51846S 




974069 


.643199 


10.156501 





025031 




44 


IT 






974935 


.513905 




10.150095 





035075 


10.481171 


43 


18 


.519190 




974880 


.514310 


675 


10. 155690 





026130 


10,480810 


13 


19 


.519551 






974836 


.511715 


10,153385 





026164 


10.480419 




ao 


.319911 


600 
600 




9T4792 


.515119 


674 
673 
673 
673 
673 
671 


10.464881 





026308 


10.480089 




IT 


.520271 




974748 


.S4J51!1 


10.151176 





025252 






33 


.520634 




974703 


.645928 


10.151072 





026297 


10.479300 




SS 


.SS099U 


599 




9746S9 


.546331 


10.153069 





026341 




37 


u 


.521349 




974614 


.610735 


10.453265 





025386 




36 


as 


.621707 


598 
69T 
696 




974570 


.517138 


10.452802 





025430 






36 


.632060 




971525 


.647540 


10.452400 





025476 




34 


37 


.6X2424 




974481 


.547043 


679 
670 
669 
669 
OliB 
668 
667 
667 


10.452057 





035519 


10.177576 


33 


SB 


.522781 




974436 


.548345 


10.451655 







10.177319 


32 


39 


.52S138 


695 

696 
594 
694 
593 
693 




974391 


.518747 


10.451253 





025609 


10,170862 


31 


SO 

IT 


.S2S4B5 
.623832 




Q74347 


.540149 


10.4.50851 


10 


035053 




30 




974302 


.549550 


10.450450 





025608 


10.476118 


29 


33 


.524208 




B74257 


.540051 


10.460040 





025713 


10.475792 


38 


33 


.S24S64 




074312 


,550352 


10.449648 


10 


025788 




27 


S4 


.524920 




974107 


.550752 


10.449348 





025833 




36 


3d 


.525275 




974122 


75 
75 
75 
75 
75 
75 
75 
75 
75 
76 
70 
70 
7fi 
7f. 
76 


.551152 


10.448818 





025878 


10.474725 


35 


36 


.52.^630 


591 




974 0T7 


.SSI,M2 


656 


10.418118 





025923 


10.474370 


31 


37 


.6259S4 




974033 


,5519.13 


10,418018 


10 


025968 


10.474010 


23 


SB 


.626339 






973987 


,653351 


664 


10.117619 


to 


020013 


10.473661 


22 


39 


.626693 






973943 


.552760 


10,117250 


10 


036058 


10.473307 


21 


40 


.627046 


5Q0 
689 






,663149 


10.116851 





026103 


10.472951 


20 
19 




.527400 




m85Z 




10.116163 


10 


026U8 


10.472000 


43 


.527753 






973807 


!553946 


663 
663 
663 
663 

661 


10,116064 


10 


026193 


10.472247 


18 


43 


.328103 






973701 


.661341 


10.446666 


10 


026239 


10.471895 


17 


44 


.828458 








.564741 


10.446359 


10 


920384 


10.471542 


16 




.628810 


5 87 




9T36T1 


.555139 


10,441861 





026339 


10.171190 


15 




.529101 


687 




973G25 


.555530 


10.44.1461 


10 


026375 


10.470839 


14 


47 


.529513 


586 




973680 


.5.55933 


10.111067 





02G420 




IS 


4S 


.629864 


583 




973336 


,556329 




10.143571 


10 


026165 




12 


49 


.630216 




973189 


,556725 




10.413276 


10 


020511 








.530666 


686 
684 




973441 


,557121 


069 

659 
659 
658 
638 
667 
657 
660 
650 
665 


10.442879 


10 


02GS56 


10.409435 


~9" 


.630015 


"9 


973398 




.657617 


10.442483 


10 




10.409086 


S3 


.6S12Q3 


684 




973362 


76 
70 
70 


.567913 


10.442087 




02GG48 


10.468735 




£3 


.531614 


683 




973307 


.558308 


10.111602 




026693 


10.468386 




El 


.531963 


583 




973361 


.558702 


10.441208 




02C739 


10.468037 





SS 


.632312 


582 




973215 


.559097 


10.140903 




026786 


10.167688 




ae 


.532661 


581 




973109 




.559491 


10.140509 




026831 


10.407339 




S7 


.633009 


681 




973124 


70 

70 
76 


.559885 


10.440116 


10 


020876 




'3 


G8 


.633357 


580 






.560279 


10.439721 


10 


026022 






G9 
00 


.533704 
J. 534052 


5ao 

579 


9 


9T29BI 


J,560G73 
[).5C100G 


10.439327 
10.438934 


10 

10 


02701. 


ISilofg^ 


; 


H 


Co-siDe 




Sine. 




Co-tan 




Tan^. 


Co-sec. 


Secant. 


_" 


II 70 Degrees 




f 
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LOGARITHMIC S[NES, TANGENTS, AND SECANTS. 11 


20 Degrees. || 


M 


Sice. 


Uifl 


Co-sine 


a 


Tang. 


Uitf 


Co-taa. 


Secant. 


Co-sec. 


M 




.S34092 




9.972986 


77 
TI 
77 

77 
78 

77 


9.561000 


655 
651 
654 
653 
633 
653 
652 
652 
651 
661 
CSO 


10.138934 


10.027011 


10,466948 


60 




.334390 


577 




9T2940 


9.561459 


10.138511 


10.027060 


IO.40S6O1 


59 




.S34745 




972891 


9.561851 


10.438110 


10.027106 


10.495255 


58 




.335092 


577 
576 
576 




9J284S 


9.562244 


10.437756 


10.027152 


10.464908 






.S3S43a 




972802 


D. 562636 


10.437364 


10.027198 


!0.46486a 






.535783 




972755 


9.563028 


10.436972 


10.027215 


10.46421T 






.636129 




972709 


9.563419 


10.436581 


10.037291 


10.463871 






.530474 






972663 


9.563811 


10.436180 


10.027337 


10.163386 


S3 






671 




972617 


9.564202 


10.135798 


10.037383 


10.463182 


GS 








972570 


B. 504592 


10.435108 


10.037430 


10.462837 


51 


ID 


.53750' 


673 

ST2 
ST2 




972524 


0. 564083 


10.133017 


10.037476 


10.462193 






1 


972478 


9.6C5373 


10.134827 


10.O2TS22 


10.402119 


"IT 




.5381'J 




972431 


I 


9.565763 


049 


10.431237 


10.027669 


10.401806 


48 


13 


.53853B 




972386 


9.666153 


10.433817 


10.027615 


10.4OU68 


47 


U 


.538881 








0.566512 


10,133158 


10,02766: 


10.461130 


46 


15 


.531)223 


670 




973201 


9.666932 


10.133068 




10,460777 




1G 


.539SG5 




072245 


9.667320 


647 
046 
045 

041 
043 


10.132680 


lo! 027755 


10,400135 




IT 




669 
569 

56B 

567 




072198 


9.667700 


10.132291 


10.027802 


10.460093 


43 


IB 


.540241 




078151 


9.668098 


10.131902 


10.027849 


10.U9T51 


43 


19 






973105 


9.668186 


10.131514 


10.037895 


10.460410 


41 


20 
21 


!s4093] 




972058 


78 
78 
78 

7S 


0.568873 


10.131127 


10.027912 


10.469061 
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737771 


500 11 




10 


066790 


10.810018 


30 






681 21 J 


9 


913141 






738071 




261929 


10 






19 


42 




681443 






913072 






738371 


600 !° 
500 !" 
109 " 
109 j^ 


261629 


10 




loiliaSG' 


18 


J3 




681B74 




9 


913003 






738C71 


261329 


10 


066997 


10. HASH 


17 






681005 






942931 






738971 


2G1029 


10 


0670661 


10.B16DU 


IS 






682116 






912861 






739271 


260729 


10 


0671361 


10.117B66 








682366 




9 


942796 






739S70 


2664S0 


10 


067205 


10. mew 


14 






682596 




9 


942730 


Ill 




739870 


493 '" 


260130 


10 


DS72T4 


10.SI740S 


19 


4B 




682825 




9 


942656 




710169 


259881 


10 


057344 


10.BITI7a 


11 


49 




68SD55 




9 


942587 


lit 




740168 


259532 


10 


D67413 


10.316946 


11 






6832S4 


382 


9 


942517 






740767 


498 — 


259233 


10 


067483 


10.816716 


10 


"sT 




683514 


9 


942448 






711066 


198 !" 
497 '" 


268931 


10 


06755S 


lD.3ie48d 


T 


52 




GS3T43 




9 


942378 


m 

116 
116 
116 
116 




711365 


258635 


10 


057632 


10.316957 


8 


53 




683972 







942308 




711664 


258336 


10 


057692 


io.3i6oae 


7 


51 




684201 




9 


942239 




711962 


258038 


10 


057761 


10.315799 


6 


53 




684430 




9 


912169 




742261 


257739 


10 


057831 


10.315870 


G 


56 




68465fi 




9 


942099 




712.'i59 


257441 


10 


037901 


10.316342 




67 




684887 




9 


942029 




71285S 


d^ '0 


267142 


10 


067971 


10.316113 


3 


5S 




685I1S 




9 


941059 




713156 


497 '" 


266844 


10 


058041 


10.314885 


3 


59 




685343 




9 


041889 


9 


743454 


JOT " 
10 


256546 


10 


068111 


10.314057 




60 




686671 






941819 




9 


743752 


266248 


10 


068181 


10,314429 





M 


C<i-sine 




""SineT' 




Co-tan. 


I 


ang. 


Co-sec. 


Secant. 


M 


Gl Degrees. | 







TABLE XXV 
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LOGARITHMIC 


PINKS, TANCEN 


TR, AND SECANTS. 


29 Decrees. \\ 


M 


Sine. 


Dim 


Co-siDC. 


D. 


T.„B. 


Dlff,|Co-tail. 


Secant. 


Co-sec. 


M 




9.6aSS71 


380 
179 
379 
879 
879 
878 
878 


9.041810 




9.743768 


496 
496 
496 
490 
490 
490 
496 

496 

496 
494 
404 
494 
491 
491 
494 
403 
49S 
403 
493 
493 
493 
402 

402 
492 
491 


10.251,248 


10 058181 


10.314429 






e 


G8ST9g 


9 


041749 






744OS0 


10 


255950 








314301 


50 




' 


68602T 


9 


941679 






744348 


10 


295652 




0S832: 


Id 


11S073 


58 






6B6SS4 


9 


941009 


!lT 




744645 


10 


255355 






10 


313740 








6SS4SI 


9 


941539 






744943 


10 


255057 






10 


313518 


66 






686T09 




941460 


l" 




745240 


10 


264760 






10 


313201 






B 






941398 






745638 


10 


254462 




058002 


10 


313004 








tiSTlGS 




941328 






745835 


10 


254165 




058672 


10 


312837 


63 






GBTt89 


378 
377 
377 
377 




941258 






746132 


10 


253666 




058742 


10 


313611 


62 




B 


687616 
68T84S 


9 
_9 


941187 
941117 


117 
117 




746129 
746726 


10 
10 


253571 
253274 




058813 

058883 


10 


313384 


SI 
50 


10 


313157 






eeebes 




941040 








262977 




068964 


10 


311031 


49 






OBSICBS 


9 












868661 




0S903S 


10 


311705 


48 






6885^1 


376 
370 
370 
370 


9 


94000S 










2S838< 




OS9005 


10 


311470 


47 






688747 


9 


940834 














069166 


10 


311253 


46 




9 


688972 


9 


940703 






748209 




251701 




069237 


10 


S11028 


45 




Q 


689198 


9 








748505 




251406 




069307 




310802 


44 




) 


689423 




940022 






748801 








059378 




810577 


43 






689648 




9 


940G51 






749097 








059119 




SI0352 


13 






689673 




9 


940480 




3 


749393 








059620 




310127 


11 


80 




690098 


375 


9 


940409 




9 


749689 


10 






050691 




aooooi 


40 
"89- 


■JT 




600333 


? 


940338 




) 


740985 


10 


25001A 




069662 


W 


309077 


39 




600548 




9 


940207 


118 




750281 


10 


240710 




059733 


10 


309152 


38 


SS 




690772 




9 


940190 




750578 


10 


249424 




059804 


10 


309228 


37 


sd 




690006 




9 


94012S 






750872 


10 


240128 




0S9875 


10 


309004 


30 


25 


9 


091220 




9 


940054 




) 


751167 


10 


248833 




0S0946 


10 


308780 


35 


26 


9 


691444 




9 


939063 


119 





751462 


10 


248538 


10 


060016 


10 


308556 


34 


ST 


9 


691668 




9 


939911 




9 


7517S7 


10 


248243 


10 


060069 


10 


308332 


S3 


28 




691892 




9 


930B40 







752062 


10 


247948 


10 


060160 


10 


308108 


32 


29 


» 


692115 


372 
372 


9 


939708 


119 


9 


752347 


10 


247653 


10 


060232 


10 




31 


SO 


a 


692339 


9 


930607 







752642 


491 
191 
191 


10 


247358 


10_ 


060303 


10 


3076(i1 


30 


11 


a 


692502 


Y 


039G25 




9 


752937 


10 


347063 




06037S 


10 


307J38 


29 


a 




692785 




039554 




!> 


753231 


10 


246769 




060440 


10 


30721S 




33 


a 


603008 






0394B2 




9 


75353( 




346474 


10 


060518 


10 


306992 


27 


14 


a 


G0S2S1 


371 
S71 
370 
370 
370 
370 
369 
360 
309 
300 
308 
30S 
30B 
308 
367 
367 
367 


9 


930110 


111 


9 




490 
490 




246180 


10 


060500 


10 


306709 


20 


as 


9 


693453 




939330 


9 


754115 




245885 


10 


060661 


10 


300547 




as 


9 


693676 




939267 


120 
120 
12( 


9 


754409 




215591 


10 


060733 


10 


306324 




37 


9 


693898 




9S9195 


9 




490 

490 
490 
4S9 




846297 


10 


060805 


10 


306102 


33 


SB 


9 


694120 




939123 


9 






246003 


10 


060877 


10 


305880 


32 


38 





691343 




9S9052 


9 


755291 




214709 




060948 


10 


305658 


31 


40 


B 


694564 


± 


938980 


9 






244416 


!i 


061020 


10 


305436 


30 


41 


9 


694786 






120 
120 
120 
130 
120 
120 
120 


9- 


766878 


10" 


2M122 










19 


42 


9 




9 




9 


7S6172 


480 
489 
489 
489 

488 
488 
488 
488 
488 
488 
487 
487 
487 
487 
487 
487 
480 
480 


10 


243828 


10 


061164 




304993 


18 


43 


9 




9 




9 


756405 


10 




10 


061237 




304771 


17 


44 


9 








9 


7S07B9 


10 


84S24I 


10 


061309 


10 


304550 


10 


4j 


9 






938010 


9 


757052 


10 


242948 


10 


061361 


10 


304329 


15 


4e 




695892 




938547 


9 


757345 


10 


21265S 


10 


D614S3 


10 


304108 


14 


47 
48 


9 


696113 
696334 


9 


93S475 

938402 


9 
9 


757638 
757931 


10 

10 


242363 
212B09 


10 
10 


061S25 


10 
10 


303667 
303066 


13 
12 


061508 




9 


696551 


9 


938330 




9 


758224 


10 


211776 


to 


061670 


10 


3034 16 


11 




9 


696775 


9 


938236 


121 


9 


758,517 


10 


241183 


tl 


061742 


10 


303225 


10 




9 


696005 


9 


938188 


9 










MIBIS 










a 


607215 




038113 


I2! 


9 


759102 


10 


240898 


10 


061887 




302785 




53 


9 


007435 




9380J0 





759305 


10 


240605 


10 


061960 


10 


303565 


T 


SI 


a 


097654 




937905 


9 


759687 


10 


240313 


ID 


063033 


10 


303340 


6 


5S 


a 


607874 


366 








■» 


7S9970 


10 


810021 


10 


062105 


10 


30313C 




Sl> 


B 


698094 




937822 




7G027Z 


10 


239728 


10 


062178 


10 


301906 


4 


5T 


9 


698313 


365 
SOS' 
365 




037749 




760504 


10 


239430 


10 


062251 


to 


301 687 


3 


S8 





698532 








700856 


10 


239144 


10 


062321 


10 


SltltOb 


2 


50 


9 


698751 




03700^ 


i-i^ 


761148 


10 


238852 




062390 


to 


301219 




60 


9 


69S9J0 






761439 


10 


238661 


10 


002460 


10 


301030 





M 


Cosine 




Sine. 


iCo-tan 


I Tanff. 


Co-sec: 


Secant. 


M 


m Decrees. || 
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TABLE XXV 




^1 


LOGAHITHMIC 


SINES, TANGRNTS, AND SECANTS. (| 


31) Degrees. || 


M 


Sine. 


Diff. 


Co-sine. 


D. 


Tans. 


Uiff. 


Co- tan. 


Secant. 


Co-sec. 


M 





9.61)8070 


362 


9,937631 


121 
122 
122 
122 
125 


9.761439 


480 
480 

485 


10.238561 


10.002169 




~w 


1 




6991B9 




937458 




761731 


10 


238269 




062512 


1D.300BI1 


69 


2 




69940T 




937385 




702023 


10 


237977 




062616 


10.300599 


G8 


3 




699626 




9373 12 




762314 


10 


237686 




062688 


10.300374 


S7 






699844 




937238 




762600 


10 


237394 


10 


062762 


lO.SOOlSO 


56 


5 




700062 




937165 




762897 


10 


237103 




062835 


10.299938 


6$ 


6 




700280 




937092 




76318B 


10 


236612 




062908 




S4 


7 




700498 




937019 




763479 


10 


236S21 


10 


062981 


10.299508 


Bl 


8 




700716 




936946 




763770 


10 


216230 




063054 


10.299284 


S9 


9 




700933 


9 


936872 




764061 


10 


23593( 




063128 


10.2B906T 


61 


10 




7011 SI 




936799 




764352 


11 


235648 




063201 


10.298849 


SO 






T01368 


362 
362 




936T25 


12; 




764613 




235357 






10.298633 


49 


12 




7016B5 




936652 




704033 




235067 






10.398416 


48 


13 




701802 




936J78 




705224 




234776 




003422 


10.398198 


47 






702019 


301 




936505 




76S614 






234486 




063495 


10.397961 


46 


15 




702236 




936431 




765806 






234195 






10.397764 


4S 


16 




7024S2 


301 

360 
359 
35B 
359 




936357 


12: 

123 
123 
123 




766095 






233905 




063613 


10.397546 


44 


IT 




702669 




936284 




760388 






233015 




003716 


10.397311 


U 


18 




7028BJ 




936210 




766675 


483 
483 
483 
483 

483 
482 
482 
482 
482 
482 




233325 




003790 


10.397119 


43 


19 




703101 




936130 




706965 




233035 




003861 


10.396899 


41 


SO 




703317 





936002 




767255 


10 


232745 




003938 


10.290081 


40 


ai 




70S53S 






12^ 












061012 


10.396167 


39 


23 




703749 




93J914 






10 


232100 




061086 


19.29G2S1 


S8 


23 




703964 




935840 








231876 




061160 


10.290036 


37 


21 




704179 




935760 












061234 




36 


25 




704395 






935692 












061308 


10,295605 


36 


26 




704610 


358 




93561S 




708992 




S3100B 




061382 


10,295190 


34 


27 




704826 




935543 


124 
124 
124 
124 
121 
124 
124 
124 
121 
124 
121 
12S 
125 
125 
125 






10 


230719 




064457 


10,29(176 


S3 


28 




705040 




936469 






10 


230430 




064531 


I0,391B6ff 


83 


29 




70S2S4 




935395 




760S60 


10 


230140 




064605 


10,291746 


SI 


30 




705469 




93552& 




770118 


10 


229S52 




064680 


I0.»9«»l 


SO 


31 




T056S3 


T 


93524b 




770437 




229503 








"aT 


32 




T05898 


357 


9 


935171 




770726 






229274 




064829 


10.394I0S 


SB 


33 




706112 


9 


935097 




771015 






228985 




061903 


10.303868 


XT 


34 




706326 




9 


933022 




771303 


481 


10 


228697 




061978 


10,393874 


86 






706539 




9 


934!U8 




771592 


10 


228408 




065062 


10.39MS1 


S5 






700753 




9 


934873 




771880 


480 

480 


10 


228120 




005127 


10.293MT 


24 






706967 




B 


931798 




7T2168 


10 


227832 


10 


065202 


10.291039 


S3 


38 




707180 




9 


934723 




772457 


10 


227543 




065277 


10.293630 


ss 






707393 




9 


934649 




7727 4S 


10 


2272SS 




0653*1 


10.292607 


SI 


40 




T0T60O 


366 
356 
354 
364 
384 
364 
353 
353 
353 
363 

S53 


9 


934574 




773033 


10 


2269C7 




065426 


10.392394 


80 






707S19 


9 


9U499 




773321 




226679 






10.292181 




42 




70S032 





934424 


12? 




773608 


«9 




226392 






10.291968 




43 




70B24S 


9 


934319 




773896 




226101 




065651 


10.291755 








70B45M 


9 


934374 






774184 




225816 




005720 










7OBC70 


9 


934199 






771471 


B 




225529 














708882 


9 


034123 






7T1TSB 




225241 














700094 


9 


931018 






775046 




224954 














700306 


9 




125l^ 

I26g 


77S3SS 




821667 




006027 






49 




709S1B 


9 


933898 


776021 




221379 




006102 






60 




709730 


9 


933822 


77S90S 




221092 




066178 






51 




709941 


9 


933717 


776195 


478 
478 
478 
478 
478 
477 
477 


io" 


^»805 


io 


■oo^s 


10.390051 




53 




710153 


9 


933671 


776482 


10 


223518 




066320 


ia.3»D847 




53 




710304 




933596 


776769 


10 


233231 






10.389636 




54 




710575 




933520 


777066 


10 


222915 




OOttlBO 


10.8E912fi 




55 




710780 




933115 




777342 


10 


222658 






10.289214 




56 




710907 


351 




933369 


77762B 


10 


222372 




0666S1 


ID. 289003 




57 




711208 




933203 


777916 


10 


222085 




066707 


10.388793 




58 




711410 


850 




933217 


TT8201 


10 


221799 




006783 


10.388581 




69 




711C20 




933141 


778187 




10 


221611 




0068S9 


10.288171 




~M~ 










77S771 




10 


221826 




000934 


I0.2B8161 




Co-sine 




Sine. 


Co-tan. 


Tans. 


Co-sec. 


Secant 


"m" 




59 Degrees. 




^-^^1 





TABLE XXV. 




14. ll 


LOGARITHMIC SINES, TANGENTS 


AND SECANTS. 11 


31 Degrees. j| 


M 


Sine. 


Diff. 


Co-sine. 


1>. 1 Tang. 


Uifi'. C( 


-tan. 


Secant. ( 


Jo- sec. 


mJ 


a.Tuaau 


350 
350 

340 
310 

340 

348 


0.083U66 


' ='^'9; 770000 


Hi 


231326 


10.066934 1 


[(.286161 


^5- 




it.naoso 




932900 


320910 


10.0070101 


9.287060 


59 




9.712360 




932914 


127 
127 
127 
127 

127 

127 

127 
127 


9.770340 


230651 


10.0070801 


0. 287740 


68 




9.712169 


9 


93283B 


0.779632 


330368 


10.0071821 


0.287531 


67 




9.712679 


9 


932762 




220083 


10.0672381 


0.287321 


56 




9.712889 


9 


933685 


0.780203 


219797 


10.067315 1 


0,287111 


55 




9.713098 


9 


932600 


0.7B04SO 


219611 


10.007391 1 


0.286903 


54 




9.713308 


9 


933533 


0.780775 


47S "• 


210225 


10.0671671 


0.286CO2 


53 




J.713Sn 


9 


932157 


0.7B1060 


4TQ '0 


216910 


10.0675431 


0,286483 


62 




9.713726 


9 


932380 


0.7B1316 


316651 


10.0670201 


0,286274 


61 




9.71393S 


9 


932301 


9.7B1631 


Ts !S- 


218369 


10.0670901 


0.286066 


50 




0.714141 


348 
317 
317 
347 
347 
347 
346 
346 
346 
316 
315 
315 
315 
315 
345 
344 
344 
344 




032228 


a. 781016 


475 '" 


218081 


10.067772 1 


0,286866 


46' 




0,714352 




932151 




217799 


10.067S49 1 


0.2B664S 


48 




0.714661 




932075 


138 
128 


9.782180 


217514 


10.067925 I 


0.365430 


17 




9.714769 




931998 


0.762771 


217220 


10.068002 1 


I.36S2S1 


46 




9.714978 




931921 




T,l 1! 


216944 


10.0680791 




45 




9.715186 


9 


031846 




216669 


10.068165 1 


l!381B14 


41 




9.715391 




031768 


j^^ls: 783020 


474 1" 

Sis 

474 il 


216374 


10.0682321 


0.364606 


13 




9.715602 




031691 






216090 


10.0683091 


0.364396 


49 




9.T15809 




931614 


I2E 




315805 


10.0683661 


0.384191 


41 


20 


9.T1601T 


9 


031537 


0.TS4479 


315531 


10.006163 1 


0.263963 


40 


-w 


9.716224 




93 1160 


128 
128 
128 
129 
120 
130 
130 
139 
129 






215236 


10.0065401 


0.281770 




ii 


9.716432 




031363 


0.785048 






10.0686171 






S3 


9.716689 




031306 


0.785332 




311068 


10.0686011 


1. 263361 






9.716816 




931229 




473 •'* 


31 4381 




0,263151 




ss 


9.717053 




931153 




473 '" 


211100 


10.0688181 






i6 


9.717259 




931075 






313816 


10.008925 1 


0.282741 




27 


9.717460 




930998 


9.78G1G8 


473 '" 


313533 


10. 0090021 


0.282531 






9.717678 




030921 


9.786752 


173 '" 


213248 


10.0C90791 


0.282327 




20 


0.717879 


9 


930843 


9.787036 


173 '" 


212964 


10.009157 1 


0.2S2m 


31 


30 


9.718086 


343 
343 
343 
343 
343 


9 


93076G 


9.787319 


473 — 


212681 


10.0ti02Ml 


1.J8191S 


30 


9.718291 


a 


93 068 B 


129 
129 


9.787608 


172 >" 


213397 


10.069312 I 




20 


sa 


9.71S497 


9 


930011 


0,787886 




312114 


10.0603891 


1.281503 


38 


ss 


9.71S703 


9 




0.78B170 




211830 






37 


31 


0.718909 


9 




129 
129 
130 

130 
130 
130 
130 
131 


0.78B453 




211517 


10.009541 




20 


33 


0.719114 


9 


030378 


9.78S7S6 




2113&1 




0.280880 


25 


36 


9.719320 


342 
312 
342 
341 
311 
311 


9 


030300 


0. 78001 9 




210981 




0.2SOG80 


21 


37 


0.719523 




930333 


9.789302 


472 10 


210698 




0.280475 


23 


38 






030115 


9.780585 




210415 


10.060866 


0.280370 


22 


3D 


9.719035 




930067 


9.78086b 




210132 


10.060933 


0.280065 




40 


0.720140 





939989 


9.700I5I 


171 15- 


209819 


10.070011 


0.370860 




41 


0.720343 


T 




0.790433 


171 1« 


200567 




0.279655 




42 


0.720540 


9 




9. 700716 




209284 


10.070167 


0.379451 




43 


9.720754 


310 
310 
310 


9 




131 
130 
130 
130 


9.700990 


47I Ifl 


200001 


10.070215 


0.370346 




41 


9. 72095 B 




92907' 


9.791281 




10.070333 


0.270043 




13 


9.721102 




920500 


9.791663 


470 10 


30B4S: 


10.070101 


0.37663B 




40 


0.721360 






9.701846 


470 10 




10.070179 


0.S7663I 




IT 


0.721570 






020442 


0.7921 as 






10.070558 


0.378130 




48 


0.721774 


339 
330 
3S9 

330 
339 
338 




020304 




0.792110 


470 " 


20T500 


10.070636 


0.278236 




49 


0. 721078 




9202B6 


131 
131 
IS 
13 
13 
13 
IS 
13 


0.TO2692 




207 3 OS 


10.070711 


0.276023 




50 


0.732181 





920207 


0.792074 


170 — 


207020 


10.070793 


0,277619 






0.722385 


T 


929129 


B.7932S6 


470 '0 


306744 


10.070871 


0.277615 






0.722588 


9 


929050 


9.-793538 


100 10 


206102 


10.070950 


0.277412 










928972 


9.793819 


100 10 


300181 


10.071028 


0.277209 










928893 


9.701101 


109 10 


30S699 


10.071107 


0.277006 








338 


9 


928815 


0.701383 


160 10 


205017 


10,071185 


0.276803 






D. 723400 




92873b 


9.791661 


169 10 


305336 


10.071201 


0.276600 






0.723603 


337 
337 
337 




926657 


9.791915 


169 10 


205055 


1O.07I343 


0.376307 






D.723S05 




928578 


]l ,9.795227 


169 '0 


304773 


10.071422 


0,276195 






0.721007 






"')9!7957B! 


468 10 


204497 


10.071501 


0,275993 




BO 








10 


204311 


10.071580 


0.275790 




M 


Co-sine 




Sine. 


ICo-tan 


1 


anft. 


Co-sec. 


Secant. 


~M 


58 Degrees. ] 



142 




TABLE XXV. [ 


LOGARITHMIC 


SINES. TANCUNTS, AND SECANTS. | 


3-2 Degrees. [j 




Sioe. 


Diff 


Co-sine. 


1). 


Tanp. 


Uiff] Co-tan. 


SecaDt. 


Co-sec, 


M 




9.73J310 


337 
337 
336 
336 


9.920430 


133 
132 
132 
132 
133 
132 
132 
132 
132 
132 


9.795789 


468 
468 
468 
468 
468 
468 
408 
487 
487 
467 


10.304311 


10.071580 


10.375790 


60 






724412 


9 


928343 




796070 


10.303930 


10 


071658 


10 


275588 


60 






724814 


9 


928261 




7963S1 


10.203649 


10 


071737 


10 


375386 


68 






734816 





928183 




796633 


10.SD3368 


10 


071817 


10 


376184 


57 






725017 


9 


928104 




796913 


10,303087 


10 


071 896 


10 


374983 


56 






73Sil» 




9 


928025 




797194 


10.202806 


10 


071973 


10 


374781 


65 






735480 




9 


92T94G 




797475 


10.303525 


10 


0720S4 


10 


274680 


64 






726622 




9 


927867 




797755 


10.303245 


10 


073133 


10 


274178 


SS 






725823 




9 


927787 




798038 


10.801B04 


10 


073213 


10 


374IT7 


«3 






726024 




9 


927708 




798316 


10.301684 


10 


072293 


10 


273976 


SI 






726225 






927629 






10.301404 


10 


072371 


10 


373775 


50 






726128 


334 
334 
334 
334 
334 
333 
333 
333 
333 


"9 


927549 


132 
133 
133 
133 
133 
133 
133 
133 
133 
133 
133 
133 
138 
134 
134 
134 
134 
134 




798877 


467 
467 

467 
467 


10.201123 




072451 




873574 


49 






726626 


9 


027470 




799157 


10.200843 




073530 


10 


273374 


48 






726827 


9 


927390 




799437 


10.200563 




072610 


10 


27317! 


4T 






727027 


9 


927SI0 




799717 


10.200283 




073690 






4« 






727228 


9 


927231 




799997 


10.200003 


10 


072769 


10 




4S 






727428 


9 


927151 




800277 


466 


10.199723 


10 


073849 


10 


373571 


U 






727628 


9 


927071 




800567 


10, 199443 





073929 


10 




4S 






727828 


9 


926991 




8O0H3G 




10.199161 




073009 


10 


sraiTS 


U 






728027 


9 


936911 




80UI6 


466 


10.198884 





073089 


10 


371973 


41 


so 




728227 


9 


926831 




801396 


10.198604 


It 


073169 


10^ 


271773 


40 


"»r 




738427 


332 
332 
332 
332 


9 


M«f5l 




80167S 


460 
466 
465 
465 
465 


10.198325 




073349 




271673 


■9 


33 




728626 


9 


926671 




S01966 


10 198045 




073339 




37I9T4 


■8 






788825 


B 


936691 




803234 


10 197760 




07S409 




271175 


>T 






729024 


B 


926511 




808513 


10.197487 




073489 




370976 


S6 






720223 


9 


926431 




802793 


10.197208 




073569 




270777 


K 


26 




720422 


331 
331 


9 


936351 




803072 


10 196928 




073649 


10 


370678 


Si 


87 




729621 


9 


926370 




803351 




10.196619 





073730 


10 


370379 


U 


as 




T29830 


9 






BD3630 




10.196370 


10 


073810 


10 


270190 


S3 


£9 




Tsoais 


330 
S3D 
33D 
330 


9 




LI 


803B08 


466 
465 
464 


10.196092 


10 


073890 


10 


369963 


St 


SO 
11 




nD217 





936029 


is' 


9 


804187 


10.195813 


_0 


073971 


10 


369783 


30 




730415 


T 


925949 


134 
134 
134 
134 
134 
135 
135 
135 
135 


9 


80446G 


10.195334 




074051 


10 


269685 


89 


sa 




T30613 


9 


925888 


9 


804743 


10.195255 




074132 


10 


269387 


28 


3S 




730811 


9 


925788 


9 


805023 


464 
464 


10.194971 




071212 


10 


269189 


27 


u 




731DD9 


329 
329 
339 
329 
329 
328 
338 
328 
328 
328 
327 
327 
327 
327 
327 
326 
336 
326 
32G 
325 
335 
335 
335 


9 


925707 


9 




0.194698 




074293 


10 


268991 


36 


ss 




731 2DG 


9 


925826 


9 




10.194420 




074374 


10 


268794 


86 


16 




731404 


9 


925545 


9 




464 
464 
464 
463 


0.194141 





074153 


10 


368596 


24 


37 


!> 


731602 


9 


925465 


9 


806137 


0,193803 





074535 


10 


26S39S 


as 


3S 






9 




9 


806415 


0,103585 





074616 


10 


268301 


as 


39 






9 


925303 


9 




1O.1B3307 





074697 


10 


388004 


31 


10 






9 


925222 






0.103029 





074778 


10 


38780T 


ao 


41 




732390 


T 


925141 


135 
135 
135 
133 
135 
136 
136 
136 
136 


9" 


M7249 




0. 103751 




074859 


10 


267610 


19 


43 




732587 


9 


925060 


9 


807527 




1 02473 




074910 


10 


BflT41S 


18 


43 




732784 


9 


92497S 


9 


807805 


483 
483 
483 
483 
483 
482 
482 







075021 


10 


367316 


17 


44 




733980 






9 


808083 







075103 


10 


367020 


16 


4S 






9 


924816 


9 


808361 


0.1BI63B 





075184 


10 


308823 


IS 


48 


B 






924TS6 


9 


808638 


0.1S1363 





076265 


ID 


366837 


14 


47 


3 






Sai654 


9 


808916 







075346 


10 


386431 


13 


48 









B24572 


B 


809193 


0.190807 





07542B 


10 




13 


49 


B 


733901 




021491 


9 


809471 


0.100529 





075509 


ID 


266039 


11 


SO 


B 


7341 57 







9 


800748 


0.190252 





075591 


ID 


265849 


10 






T343S3 


T 


924338 


136 
136 
136 
136, 
136 
136 
136 
137 


9" 


^510025 


483 
463 
482 

s 

461 
461 


0,189975 




075073 


w 


S6S64T 


9 






7S4S49 


9 


924246 


9 


810302 


10.189698 




075754 


10 


365451 


8 






734744 


9 


924164 


9 


810580 


0.I8B43O 





075836 


10 




T 


54 






9 


9240S3 


9 


810857 


0.18B143 




076917 


10 


365061 


6 




9 






934001 


9 


811134 


0,186806 





076099 


10 


364805 


S 




B 


735330 






9 


811410 


0.1885B0 





076081 


10 


384670 


4 




9 








9 


811687 


0.188313 





076163 


10 


36447S 


S 




s 




334 
334 






9 


811964 


0.188036 





076245 


10 


364381 


3 


59 


B 






933673 


9 


812^1 




0.187759 





070327 


10 


364086 


1 


60 
M 


?_ 


73GI09 


9 


923591 


9 


812517 


461 


0,I874t>3 





076109 


10 


36389] 





Co-siue 




Sine. 




Co-'taii. 


1 Tang. 


Co-,sec. 


Secant 


M 


57 Degrees. \\ 







TABLE XXV. 


ml 


LOGARITHMIC 


•ilNES, TANGENTS, AND SI!CANTS. || 


3J Degrees. || 


M 


Sine. 


Diff 


Co-sine 


D. 


Tang. 


Diff 


Co- tan. 


Secant. 


Co-sec. 


M 






324 
324 
324 
323 
323 
323 
323 
323 
322 


9.923591 


137 

m 

137 
137 
137 
137 
137 
137 




161 
161 


10.187483 


10.076409 


10.263801 


60 






TS6303 


9 


923509 








187206 


10.076491 


10 


203607 


SO 






7B649S 


9 


9234H 


9 






186930 


10.076573 


10 


263502 


SB 






7SB698 


9 


923345 










186653 


10.07665S 


10 


263308 


67 




' 


736886 














186377 


10.076737 


10 


263114 


50 




9 


7S7080 




923181 










1S6101 


10.070810 


10 


262920 


55 






737271 






) 


811175 






18582S 


10.070902 


10 


202726 


54 






TS74C7 




923010 


9 


8U4Sa 


400 
460 




185518 


10. 076084 


10 


262333 


53 






737061 




922933 




814728 




185272 


10.077067 


10 


262339 


52 






73T8S5 




922851 


137 




815004 




184006 


10.077149 


10 


202115 


51 






738048 


322 
322 
322 
321 
321 




922768 


9 


815279 




1B4781 


10.077232 


10 


261952 


50 






738211 




922686 


138 
138 
138 






4G0 
159 
159 




181145 


10.077314 


10 


261759 


49 






738434 




922003 


) 


815831 




184169 


10.077307 


10 


261506 


48 


IS 




738627 




922520 




816107 




183893 


10.077480 


10 


261373 








738820 




922438 




816382 




183618 


10.077362 


10 


261180 


46 


15 




730013 




922355 




9 


816658 






183312 


10.077645 


10 


260987 




16 




730206 


321 


9 


922272 


138 

13S 
138 

138 


9 


816933 


150 




183007 


10.077728 


10 


260794 




IT 




739398 


9 


922189 


9 


817209 




182701 


10.077811 




260602 




IS 




T30590 




9 


922106 


9 


917484 


459 




1R2516 


10.077894 


10 


260410 




19 




TS97S3 


320 


9 


D22023 


9 


817759 




182211 


10.077977 






41 


20 




139975 


9 


921940 


9 


818035 




181965 


10.078060 




200025 


40 


-w 




740167 






921857 






818310 






181600 


iomis 


io 


259833 


"39" 


22 


9 


T403S9 




9 


921774 


139 
139 
139 
139 
139 
139 
130 
130 


9 


818585 






181415 


10.078226 


10 


259641 


38 


23 





T40360 


319 


9 


921G91 


9 


818860 


z 




181110 


10.078309 




2S9450 


37 







740742 


9 


921607 


9 


819135 




180865 


10.078393 




259258 


36 






740931 


9 


921324 


9 


819410 




180590 


10.078476 




259061 


35 






741125 





921441 


9 


819681 


458 
458 
458 




180316 


10.078559 


10 




34 


27 


9 


741316 


9 


921357 


9 


819059 




180011 


10.078643 


10 


25868J 




28 










921274 


9 


820231 




179766 


10.078726 




858192 


32 


2a 


9 


741699 




9 


921190 


9 


820508 






to. 078810 




25B30I 






9 


741889 


31S 
318 


9 


921107 


9 


820783 


457 
457 
457 




179217 






258111 


30 


IT 


0- 


742080 





921D23 


139 
139 


9 


82I0S7 




178913 


10.078977 




257020 


29 


3S 


9 


742271 


9 


929939 


9 


821332 




178668 


I0.O79D61 




857729 


28 


U 


9 


74B469 




9 


9208SG 


9 


821G06 




178391 


10.079144 




857536 


27 


M 


9 


74aBGS 




9 


920772 




9 


821880 






1T81S0 


10.079228 




257348 




U 


9 


742843 




9 


920688 




9 


822151 


457 
457 
4S7 
457 
466 
456 
456 




17TS46 


10.079312 




357158 


as 


se 


9 


743033 




9 


920004 


9 


822429 




1T7571 


10.079396 




2S6007 


24 




9 


743223 




9 






9 


822703 




177297 


10.079480 


10 


250777 


23 


SB 










020436 




9 






177023 


10.0795l>( 


10 


250S87 


22 


39 




748605 


316 
310 
316 

310 










823250 




176750 


10.079648 


10 


2S0398 


21 


40 


D 


743792 


9 


920208 


\in 




823524 




176176 


10.079732 


10 


350208 


20 


41 


9 




"9" 


920184 


140 


9" 


■8237m 




176202 


10.079810 


10 


2S0018 


19 




J 




9 




9 


821072 




17S92B 


10.079901 




2S5820 


18 


4S 










9 


824315 


456 
456 

456 
456 
456 
45S 






10.079985 




2SS6S9 


17 


44 












9 


821619 






10.080009 




25S1S0 


16 


4S 




744739 












821893 




175107 


10.080154 


10 


255261 


15 


48 




744928 






919762 






825166 




1T1S31 


10.080238 


10 


2SS072 


14 


47 


9 


745117 






919077 






825439 




174501 


10.080323 


10 


251883 


13 


48 


9 


T4S306 






919593 










171287 


10.080407 


10 


254691 


12 


49 


9 


745494 




9 
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13IS84 


10 


094541 




33S13t 


u 


SB 


9 


774046 


9.90336f 





868080 


440 




131320 


10 


094634 




33«9S4 


S3 




9 


774217 


9.9053T2 


9 


868915 




13105S 








225783 


11 


30 


9 


774388 


284 


9. 90S 179 


n 


669209 


440 
440 




130791 


10 


094821 




29501! 


ao 






T74558 


9.9050BS 




9" 


8094;i 




130527 


10 


004915 




336449 


'W 


33 


9 


774729 




9.904092 




9 






130203 


10 


095008 




336371 


38 


SI 


9 


774899 




9.901808 




9 








10 


095103 




335101 


ST 


34 


9 


775070 


SB4 
283 


9.904804 


156 
156 
156 


9 


870265 




129735 


10 


095106 






86 


3S 


a 


775240 


9.904711 


9 


870529 




129471 


10 


09S2B9 




224760 


83 


86 


9 


T76410 


9.904617 


9 


870703 




129207 


10 


09S383 




2S4600 


34 


37 


9 


775580 


9,901523 


9 


871067 


439 
439 
439 




128943 


10 






234420 


9a 


38 


9 


775750 


883 
283 
283 
383 
382 


9.904429 


151 


9 


871321 




128679 


10 


095671 




2313S0 


33 


39 


9 


775920 


9.904335 


9 


871585 




12S115 


10 


096665 






31 




9 


776090 


0.904241 


151 


9 


871849 




128151 


10 


095759 




223910 


30 


"*r 


9 


TT6BS9 


0.904147 


r 






127888 


io" 


096863 




233741 


19 


4B 


9 


T76429 


9.904053 




9 






127624 


10 


096947 




338671 


IB 


41 


9 


716598 


9.903959 




9 


872040 






10 


096011 




223403 


IT 


44 


9 


776768 


282 
282 
282 
281 
281 
281 
281 
281 


9.90S804 




9 








10 


096136 




223233 


IS 


45 


9 


776987 


B. 903770 




9 


873101 






126833 


10 


096230 




223068 


16 






777106 


9.903670 




9 


873430 


439 




126570 


to 


096SB4 




332804 


14 




9 


777275 


9.903S81 




9 


873694 




126306 




096419 




33S7SS 


IB 




9 


777444 


9.903487 




9 


873961 






126043 


10 


096613 




333560 


18 




9 


777ei3 


B.90S392 




9 




430 
439 
439 
439 
439 
438 
438 




125780 




096608 




283381 


11 




9 


777781 


9.903298 


158 

158 


9 


874184 




125516 


10 


096702 




88331B 


10 




B 


7779S0 




!) 








10 




io 


333090 


9 


1 S2 


B 




D. 903108 


9 


875010 




124990 


10 


0QO89S 




831881 


8 






778287 


280 
280 

280 
280 
279 




9 






124727 


10 




10 


aaiTis 


I 




9 






158 


9 






124464 


10 


097081 


10 


8S164B 


6 






778624 


9.902821 


9 


875800 




124200 


10 


097170 


10 


SS18I« 


s 




9 


778792 




158 

15< 
159 


9 


870063 




123937 


10 


097271 


10 


sBiaoe 


4 




9 


778900 




9 


876326 




123074 


to 




w 


3S10M 


a 




9 


779128 




9 


870589 


438 




123411 


10 


007461 




man 


a 


69 


B 


779205 




9 


S70S5I 




123149 


10 


097666 


to 


33070S 


1 


60 




779463 


9.902349 


9 


877114 




1S2BS6 


10 


097651 


10 


220637 





M 


C^iBB 




Sine. 


Co-tan 




"X^T^ 


Co- sec. 


Secant. 


H 


53 Degrees. [1 
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.885 70S 
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SS7333 
SB7S94 
887855 
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097747 

.097843 
.007937 
,098033 
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,098224 
,098319 
,098413 
,008510 



Tang. 
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TABLE XXV. 


ll 


LOGARITHMIC 


SINES, TANGENTS, AND SECANTS. 1| 


38 Degrees. || 


M 


Sine. 


Diff. 


Co-sine. 


D. 


Ta„B. 


Diff. C 


Q-tan. 


Secant. 


Co-sec. 


M 




9,780342 


209 
209 

SCO 
2G9 

268 
208 
268 
208 
368 
208 
267 
367 
367 
367 
367 
367 
366 
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266 
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205 
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9.896532 




9.892810 


434 J" 
434 ,'" 
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107190 


10.103468 










789504 




896433 
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10.^ 
105 
165 
105 
105 
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9 


893070 


100930 




103567 












789605 




8963S5 


9 
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196669 


10 


103665 




210335 
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789827 




890236 


9 


693591 


106409 


10 


10376-1 












78998U 









893851 




10 


103863 




210013 








790149 




896038 





894111 






103963 


10 


209851 
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790310 




895939 


9 


894371 






104061 




309090 


54 






790471 






9 


894032 






104160 
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790632 






9 


S94893 






104359 




2D&I6S 


63 






790793 




895641 


9 


896153 






104359 




209807 
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790954 




895542 


9 


805413 






104458 




209046 


SO 






791116 




B9S443 




895672 


Si: 

i 
s" 


loSss 


lO" 


104S5T 


To- 


308685 


49 




D 


T91275 




805343 


106 
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895932 


104008 


10 


10405T 


10 


8D8T2S 


48 




U 


791430 




895244 




896192 


103808 


10 


104T56 


10 


SD8564 


47 




9 


T91596 




895145 


9 


896452 


103548 


10 


104SS6 


10 


30B404 


4S 




9 


791757 




895045 




9 


896712 


103388 


10 


1M9S6 


10 


806341 


4S 




D 


791917 




894945 




896971 


103030 


10 


1060SS 


10 


8DB06S 


44 




9 






894846 
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897231 


103769 


10 


105154 


10 




4S 




9 


792237 




894746 


9 


897491 


102509 


10 


105254 


10 


807761 


4S 




9 


702307 




894616 


100 
100 
107 


9 


897751 


10334!) 


10 


105351 


10 


307603 


41 


80 




T92557 




B94546 





898010 


101990 




105151 


10 


307 443 


40 


31 


o" 


792716 




894446 




898270 
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101730 


rr 


105554 


10 


207284 


39 


as 




79S876 




894340 




898630 


5S" 


101470 


10 


105654 


10 


207184 


38 


ss 


9 


703035 




894240 






898789 


101211 


10 


105754 


10 


306065 


87 


M 


9 


793195 




894140 






899049 




100051 


10 


105854 


10 


206805 


S6 


ss 


9 


793354 




894040 


167 
167 

167 
167 




899308 


looooa 


10 


105054 


10 


306610 


35 


SG 


B 


793514 




693040 




899568 


IXt I" 


100432 


10 


106054 


10 


206480 


S4 


ST 


B 


793673 




893846 




899827 


433 '" 


100173 


10 


100154 


10 


200337 


U 


88 


B 


793832 


9 


89374S 




900086 


099914 


10 


106255 


10 


soeiee 


■s 


29 


B 


793991 


2BS 
264 
261 
264 
201 
264 
264 
264 
263 
263 
263 
263 

363 
203 
202 
202 

202 
202 
202 
261 
361 
361 
361 
361 
361 
361 
360 
360 
200 


9 


893645 




900346 


090661 


10 


100355 


10 


S06009 


SI 


SO 


B 


794150 


J: 


893544 


167 




900605 


099395 


10 


100466 


10 


S0SS60 


M 


SI 


a 


794308 




893444 




900804 
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433 » 
432 » 
432 ^^ 


090130 


10 


106556 
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S0569S 


89 


32 


9 


7B4467 




803343 


168 






09BBTG 


10 


106657 


10 


305633 


as 


33 




794620 




803343 






098017 


10 


106767 


10 


80S374 


a? 


34 


9 


794784 




803142 






098358 


10 


106S58 


10 


305816 


26 


3S 




794042 




893041 








098099 




106959 


10 


305058 


SS 


30 




795101 




892940 


168 






097840 




107060 


10 


204890 


S4 


37 


9 


795250 




692839 






09758] 




107181 


10 


80474) 


81 


3B 


9 


796417 




892739 








;g!s 


0973S1 




107S6I 


10 


204583 


sa 


39 


9 


795576 




803638 








097002 




107368 


10 


8044as 


91 


40 


a 


795733 




892536 








Sa '" 


090803 




107484 


10 


204867 


80 


41 


b" 


795891 


T 




169 






S'l; 

SI" 

Si IS 

"■ ! 
«•• ! 

'" u 

481 






107565 


10 


S04ies 


19 


43 


a 


790049 




8D233J 


9 


903714 


096286 




107666 


10 


803951 




43 


a 


790206 






169 
169 
169 
169 
169 
169 
169 


9 


903973 


096027 




107767 


10 


803704 




44 





7BC364 




892138 


9 




095768 




107868 


10 


803636 




4S 





790521 




892030 


9 




095509 




107070 


10 


303479 




46 


B 


706079 




891920 


9 




095850 




108071 


10 


303321 




4T 


B 


7008S6 




891837 


9 




094992 




108173 


10 


203164 




48 


B 


796993 




801720 


9 


005207 


094733 




1083T1 


10 


203007 




49 


B 


797150 




8016*1 


9 


905526 


094474 




108376 


10 


302850 




60 


B 


797307 






9 


905784 


094216 




108477 


10 


302693 


10 


51 


9 




T 


19142^ 


170 
170 
ITO 

170 
170 
ITO 


9" 


906043 


iiii 

'"IS 

4Sl jj 














S2 


9 






801319 


B 


900302 


093698 




108681 




808379 






9 






891217 


B 


900560 






108783 




aossss 




54 


9 






891115 


B 


900819 






108B6S 


10 


208066 








79B091 




891013 


B 


90T077 






108987 




201909 






9 


798247 




890911 


B 


907336 






109089 




201768 






9 


798403 


9 







907694 


D92406 




109191 




20150T 






9 


798560 




890707 




9 


907862 


092148 




109293 




201440 




sg 


9 


798716 




890605 




B 


9081 U 


091889 




109395 




301884 




60 


9 


798872 




890503 




B 


908309 










201128 


~M~ 


M 


Cosine 




Sine. 




Co-tan 


'1 


'anfj. 


Co-sec. 


Secant 


51 Dpgrees. || 



TABLE XXV. 




— ^ 


LOGARITHMIC SINES, TANGENTS, AND SECANTS. || 


3» Deg 


II 


M 


Sine. 


Diff. 


Co-Sine. 


d: 


Tang. 


Diff.iCo-tan. 


Secant. 


Co-sec. 
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.798872 


260 
260 
260 
£50 
250 
259 
259 
259 

as9 

BS8 
258 
258 
2S8 
2S8 
2S8 
2S8 




171 
17] 
171 
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430 \" 

430 ;" 
430 ;" 

430 t" 

430 !" 

430 " 
430 [^ 




0.109497 


10.201128 


60 


I 


.799028 


9 


B90IOD 


9! 908628 


00)372 


0.109600 


10.200972 


69 


3 


.799184 


9 


890298 


9.909990 


091111 


0. 109702 


10.200816 


68 


a 


.799339 


9 


890195 


<).909I44 




0.109805 


10.200661 


67 


4 


.799495 


9 


890093 


9.000402 


}90598 


0.109907 


10.800505 


56 


5 g 




9 


889990 


9.900660 


090340 


0.110010 


10.800349 


55 


6 S 


.799800 


9 


889888 


9.90991S 


090082 


0.110112 


10.200194 


54 


T 




9 


889783 




089923 


0.110215 


10.200038 


63 




.800117 




889682 


9.910435 




0.110319 


10.199883 


52 




.800272 


9 


8895T9 




099307 


0.110121 


0.190728 


51 


10 s 


.800497 


9 


889477 




09Q049 




0.199573 


50 


irifl 


.800582 


9 


SB9374 


0.911209 


430 !" 
430 " 
430 " 
430 !" 
430 J" 

130 ;" 
430 ;" 
ISO ;" 

429 j^ 




0.110626 


0.199119 


49 


12 


.800737 


fl 


8S92T1 


9.911467 




0.110729 


10.199263 


48 


13 


.800892 


9 


8891 68 


0.911724 




0.110832 


10.190109 


47 


14 


.801047 


9 


889064 


9.911982 




0.110936 


0.109053 


46 


15 


.801201 





8869C1 


172 


9.912210 




0.111039 


10.199799 


45 


16 


.8013M> 





888858 


9.912498 




0.111113 


10.199644 


44 




.801511 


257 


9 


888755 


172 


9.913736 


087244 


0.111245 


10.109490 


43 


18 


.801065 





888651 


9.913014 


086990 


0.11134D 


10.199335 


42 




.801819 


257 

267 

256 
25G 

256 

355 
355 
255 
255 
255 
234 


9 


888548 


111 


9.913271 


096729 


0.111452 


10.199191 


41 








888144 


9.913629 




0.111.556 


10.199027 


40 


21 


.802128 


T 


B8S34i 


173 


0.013787 


11 

124 '" 


7BM13 


0.111B59 


10.197872 




23 


.802282 


9 


888237 


0.011014 


0H6956 


0.111763 


10.197718 




23 


.802430 


9 


888134 


173 


0.014302 




0.111866 


10.197564 




S4 


.802580 


9 


888030 


0.0H560 


065440 


0.1U970 


0,197411 




25 


.802743 


9 


887026 




9.914817 


085183 


0.112074 


10,197257 






.802897 


9 


8fi7S22 




9.913075 


081925 


0.112178 


10.197103 




Z7 


.803050 


9 


887718 




9.915332 


081668 


0.112282 


10.196950 






.803204 


9 


887614 




9.915590 


081410 


0.112386 


10.196796 




29 


.803357 


9 


887510 




9.915847 


084153 


0.112490 


10.196643 




30 


.803511 


9 


887106 


174 


9.916101 


083896 


0.112504 


10.196189 


3D 


TT 


.803661 


9 


987302 


9.916362 


129 !» 
429 » 
429 1» 
429 '^ 


083638 


0.112609 






32 


.8D381T 


9 


887198 


174 
174 
174 
174 

174 
174 
174 


9.016619 


063381 


0.112802 




28 


33 


.803970 


9 


8BT003 


D. 916977 


083123 


0.112907 






31 


.804!23 


9 


8869B9 


9.917134 


082866 


0.113011 


10.195677 


26 


Sfi 


.B042T6 


9 




9.917391 


429 ^l* 


082609 


0.113116 


10.195724 


25 


36 


.804428 


9 


886780 


9.917648 


429 |« 


082352 


0.113220 


10.198672 


24 


37 


.804581 


234 


9 


886070 


9.917905 


082095 


0.113324 


10.195419 


23 


SB 


.804734 


9 


880571 


9.918163 


091937 


0.113429 


10.195266 


23 


19 


.804886 


254 
254 
251 
253 
253 





896166 


9.918420 


08ISS0 


10.11S5S4 


10.196114 


21 


40 


.805039 




986362 


0.018677 


081323 


10,113638 


10.194061 


20 


41 


.805191 


T 


888257 


17S 
175 
175 
175 
175 
175 
175 
175 
175 
176 


9.918934 


4^J« 
428 » 
428 » 
428 » 
428 » 

428 » 

429 "■ 
429 '0 
429 " 


081066 


0.113743 




"19" 


43 


.805343 


8 


886152 


B. 019191 


080809 


10.113848 




18 


43 


.8064DS 





886047 


0.919449 


090559 


10.113953 




17 




.805647 


9 


885942 


9.919705 


090296 


10.111058 


10.194331 


16 




.805799 


253 
253 
253 
253 
252 
252 
252 
252 


9 


883837 


9.919962 


090038 


10.114163 




15 


46 


.805951 


9 


885732 


9.920219 


079781 


10.114206 


10.191049 


14 


47 


.806103 


9 


885627 


9.920176 


079521 


10.114373 


10.193897 


13 


48 


.806254 


9 


885522 


9.920733 


079267 


10.114479 


10.193746 


12 


49 


.806106 


9 


885116 


9.920990 


079010 




10.193591 




SO 


.806557 


9 


995311 


9.921247 


078753 


10,114099 


10.193143 


10 


51 


.806709 




995205 


9.921303 


128 ]J 




10.114795 


10.193201 





63 


.806860 




995100 






10.114900 


10.193140 


8 


53 


.807011 




884994 
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428 " 

428 ;" 

428 }" 
428 I 
428 » 
438 |« 


077093 


10.115006 


10.192989 


7 


54 


.807163 
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253 
351 
251 
251 
251 




984899 


17( 






10.115111 


10.102837 


6 


55 


.807314 




884793 




o"«o 


10.115217 


10.102696 


5 


SG 


.807465 




884677 


]I ^19.922797 


077213 


10.115323 


10.192535 




S7 


.887615 




884572 


J'!ij9.92304' 

J '"9.923300 
! '"0.923567 


076936 


10.115428 


10.192386 


3 


S8 


.907T6G 




884466 


076700 


10.115534 


10.192234 


2 


50 


.807917 


i 


884360 




10.115610 


10.102083 


1 


60 


.808067 




884254 


"''9.923Hia 
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000000 
000201 
000582 
000873 
001164 
001464 
001745 
002036 
002327 
002618 
002909* 


017462 
017743 
018034 
018326 
018616 
018907 
019197 
019488 
019779 
020070 
020361 


034899 
036190 
036481 
086772 
036062 
036368 
036644 
036934 
087226 
087616 
087806 


052836 
052626 
062017 
053207 
053498 
058788 
054079 
064369 
054660 
064960 
065241 


069756 
074)047 
070337 
070627 
070917 
071207 
071497 
071788 
072078 
072868 
072058 


087166 
087446 
087735 
088025 
088315 
088605 
088894 
089184 
089474 
089763 
090053 


104628 
104818 
106107 
106396 
105686 
105975 
106264 
106553 
106843 
107132 
107421 


121869 
122158 
122447 
122735 
.123024 
123313 
123601 
123800 
124179 
124467 
124756 


139178 
139461 
139749 
140037 
140325 
140613 
140901 
141189 
141477 
141765 
142053 


156484 
156722 
157009 
157296 
157584 
167871 
158158 
158445 
158732 
1^9020 
159307 




003200 
003491 
008782 
004072 
004363 
004664 
004945 
006286 
006527 
005818 


020662 
020942 
021233 
021524 
021815 
022106 
022397! 
022687 
022978 
023269 


038097 
038388 
038678 
088969 
089260 
089650 
039841 
040132 
040422 
040713 


056631 
066822 
0S6112 
056402 
066693 
066083 
067274 
067564 
057864 
058145 


072948 
073288 
078528 
078818 
074108 
074399 
074689 
074979 
076269 
075559 


090343 
090633 
090922 
091212 
091502 
091791 
002081 
092871 
002660 
092950 


107710 
107999 
108289 
108578 
108867 
109166 
109445 
109784 
110023 
110313 


125045 
125383 
126622 
125910 
126199 
126488: 
126776i 
127065. 
127353 
127642 


142341 
142620 
142917 
143205 
143493 
143780 
144068 
144356 
144644 
144932 


159594 
159881 
160168 
160455 
160748 
161030 
161317 
161604 
161891 
162178 


49 

48 

47 

46 

46 

44 

43 

42. 

41 

40 

39 

38 

37 

36. 

35 

34 

33 

32 

31 

30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 
7 
6 
6 
4 
3 
2 
1 

M 




006109 
006309 
006690 
006981 
007272 
007563 
007864 
008146 
008436 
008727 


023660 

023861 

024141 

024432; 

024723 

025014 

026305 

025696 

026886 

026177 


041004 
041294 
041585 
041876 
042166 
042457 
042748 
043088 
048829 
043619 


058485 
068726 
069016 
069806 
059597 
059887 
060177 
060468 
060768 
061049 


076849 
076139 
076429 
076719 
077009 
077299 
077589 
077879 
078169 
078469 


093239 
093529 
093819 
094108 
094398 
094687 
094977 
096267 
095556 
095846 


110602 
110891 
111180 
111469 
111758 
112047 
112336 
112625 
112914 
118203 


127930 
128219 
128507 
128796 
129084 
129373 
129661 
129949 
180238 
130526 


145220 
145607 
146795 
146083 
146371 
146659 
146946 
147234 
147522 
147809 


162465 
162752 
163039 
168326 
163618 
163900 
164187 
164474 
164761 
166048 




31 
32 
33 
84 
85 
36 
57 

ns 

39 
40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
50 


009017 
009308 
009699 
009890 
010181 
01JD472 
010763 
011064 
011344 
011636 


026468 
026759 
027049 
027340 
027631 
027022 
028212 
028503 
028794 
029086 


048910 

044201 

044491- 

044782 

046072 

046368 

045664 

045944 

046236 

046626 


061339 
061689 
061920 
062210 
062600 
062791 
063081 
068371 
068661 
068952 


078749 
079089 
079829 
079619 
079909 
080199 
080489 
080779 
081069 
081869 


096136 
096425 
096714 
097004 
097298 
097583 
097872 
098162 
098461 
098741 


113492 
113781 
114070 
114369 
114648 
114937 
115226 
116515 
115804 
116093 


130815 
131103 
131391 
131680 
131968 
182256 
132545 
132833 
133121 
133410 


148097 
148385 
148672 
148960 
149248 
149535 
149823 
150111 
160398 
150686 


165334 
165621 
166908 
166195 
166482 
166769 
167056 
167342 
167629 
167916 




011926 
012217 
012508 
012799 
013090 
013380 
013671 
013962 
014253 
014544 


029375 
029666 
029967 
030248 
030539 
030829 
031120 
031411 
031702 
031992 


046816 
047106 
047397 
047688 
047978 
048269 
048669 
048850 
049140 
049481 


064242 
064532 
064823 
065113 
065403 
066698 
065984 
066274 
066564 
066854 


081649 
081989 
082228 
082618 
082808 
083098 
088888 
083678 
083968 
084268 


099030 
099320 
099609 
099899 
100188 
100477 
100767 
101056 
101346 
101635 


116882 
116671 
116960 
117249 
117587 
117826 
118115 
118404 
118608 
118982 


183698 
133986 
134274 
134563 
134851 
135189 
136427 
135716 
136004 
136292 


150973 
151261 
151548 
151836 
152123 
152411 
152698 
152986 
153278 
153561 


168203 
168489 
168776 
169063 
169350 
169636 
169923 
170209 
170496 
170783 




61 
62 
53 
64 
65 
56 
67 
68 
59 

i2. 

M 


014836 
015126 
015416 
016707 
016998 
016289 
016680 
016871 
017162 
017462 


032283 
032574 
032864 
033155 
033446 
033737 
034027 
084318 
034609 
034899 


049721 
050012 
050302 
050593 
050883 
051174 
051464 
051756 
052045 
062336 


067146 
067436 
067725 
068015 
068306 
068696 
068886 
069176 
069466 
069756 


084647 
084837 
085127 
086417 
086707 
086997 
086286 
086576 
086866 
087156 


101924 
102214 
102503 
102793 
103082 
103371 
103661 
103950 
104239 
104528 


119270 
119669 
119848 
120137 
120426 
120714 
121003 
121292 
121581 
121869 


136580 
136868 
137166 
137446 
137733 
138021 
138309 
138597 
138885 
139173 


153848 
154136 
164428 
154710 
154998 
155285 
156572 
155860 
156147 
156434 


171069 
171866 
171648 
171929 
172216 
172602 
172789 
178075 
173362 
173648 




Q9P 


88° 


87° 


80° 


86° 


84° 


1 83° 


82° 


81° 


80° 




Natural Co-sines. 


" 




to 1001' r^ 


485 


484 


484 


488 


•- 
483 


482 


481 


480 


478 







166 TABI.R XXVI. natural sinbs; 


M 


10° 


11° 


12° 


13° 


14° 


16° 


16° 


ir 


18° 


19° 


M 




1 

2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

81 
82 
88 
84 
85 
86 
87 
88 
89 
40 

41 
42 
48 
44 

45 
46 
47 
48 
49 
50 


178648 
178985 
174221 
174508 
174794 
175080 
175867 
175653 
175989 
176226 
176512 


190809 
191095 
191880 
191666 
191951 
192287 
192622 
192807 
198098 
198878 
198664 


207912 
208196 
208481 
208765 
209050 
209884 
209619 
209908 
210187 
210472 
210756 


224951 
225234 
225518 
225801 
226085 
226868 
226651 
226985 
227218 
227501 
227784 


241922 
242204 
242486 
242769 
248051 
243383 
248616 
248897 
244179 
244461 
244748 


258819 
259100 
259881 
269662 
269943 
260224 
260505 
260785 
261066 
261847 
261628 


275687 
275917 
276197 
276476 
276756 
277085 
277315 
277594 
277874 
278158 
278482 


292872 
292660 
292928 
298206 
298484 
298762 
294040 
294818 
294696 
294874 
295162 


809017 
800294 
809570 
809847 
810123 
810400 
810676 
810958 
811229 
811506 
811782 


826568 
826848 
826118 
326898 
826668 
826948 
827218 
827498 
827768 
828042 
828817 


60 
59 
58 
67 
66 
65 
54 
53 
62 
61 
50 

49 
48 
47 
46 
46 
44 
48 
42 
41 
40 
89 
38 
37 
86 
35 
84 
38 
82 
81 
80 


176798 
177085 
177871 
177657 
177944 
178280 
178516 
178802 
179088 
179875 


198949 
194284 
194520 
194805 
195090 
195876 
195661 
195946 
196281 
196517 


211040 
211825 
211609 
211898 
212178 
212462 
212746 
218080 
218815 
218599 


228068 
288351 
228684 
228917 
229200 
229484 
229767 
280050 
280883 
230616 


245025 
245807 
245589 
245871 
246158 
246185 
246717 
246999 
247281 
247568 


261908 
262189 
262470 
262751 
268081 
268812 
268592 
268878 
264154 
264484 


278712 
278991 
279270 
270550 
279829 
260108 
280888 
280667 
280946 
281225 


295480 
296708 
296986 
296264 
296642 
296819 
297097 
297875 
297668 
297980 


812059 
812885 
812611 
812888 
313164 
818440 
813716 
818992 
814269 
314545 


828692 
828867 
829141 
829416 
829691 
829966 
830240 
330614 
830789 
831068 


179661 
179947 
180283 
180519 
180805 
181091 
181877 
181663 
181950 
182286 


196H02 
197087 
197872 
197657 
197942 
198228 
198518 
198798 
199088 
199868 


218888 
214167 
214451 
214785 
215019 
215803 
215588 
215872 
216156 
216440 


280899 
281182 
281465 
281748 
282081 
282814 
282597 
232880 
288168 
288445 


247845 
248126 
248408 
248690 
248972 
249258 
249585 
249817 
250098 
250880 


264715 
264995 
265276 
265566 
265887 
266117 
266897 
266678 
266958 
267288 


281504 
281788 
282062 
282341 
282620 
282900 
283179 
288457 
283786 
284015 


298208 
298486 
298763 
299041 
299818 
299596 
299878 
300161 
300428 
300706 


814821 
815097 
815878 
815649 
816925 
816201 
816477 
816758 
817029 
317805 


881338 
831612 
831887 
832161 
382435 
832710 
382984 
883258 
388688 
833807 


182522 
182808 
188094 
183879 
188665 
188951 
184287 
184528 
184809 
185095 


199658 
199988 
200228 
200508 
200798 
201078 
201868 
201649 
201988 
202218 


216724 
217008 
217292 
217675 
217859 
218148 
218427 
218711 
218995 
219279 


288728 
284011 
284294 
234577 
284859 
285142 
235425 
285708 
235990 
236278 


250662 
250948 
251225 
251506 
•261788 
252069 
252351 
252682 
252914 
253195 


267519 
267799 
268079 
268859 
268640 
268920 
269200 
269480 
260760 
270040 


284294 
284578 
284852 
286181 
285410 
285688 
286967 
286246 
286525 
286803 


800088 
801261 
801688 
301816 
302098 
802370 
802647 
302924 
308202 
808479 


817580 
817856 
318132 
818408 
818684 
818959 
819285 
319511 
819786 
820062 


884081 
834355 
384629 
884908 
835178 
385452 
885726 
836000 
836274 
886547 


29 
28 
27 
26 
26 
24 
28 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 



185881 
185667 
185952 
186238 
186524 
186810 
187096 
187381 
187667 
187958 


202502 
202787 
208072 
208857 
208642 
208927 
204211 
204496 
204781 
205065 


219562 
219846 
220180 
220414 
220697 
220981 
221265 
221548 
221882 
222116 


286556 
286838 
287121 
28r408 
287686 
237968 
288251 
288583 
238816 
289098 


253477 
258758 
254089 
254821 
254602 
254888 
255165 
255446 
255727 
256008 


270820 
270600 
270880 
271160 
271440 
271720 
272000 
272280 
272560 
272840 


287082 
287861 
287639 
287918 
288196 
288475 
288753 
289032 
289310 
289589 


308756 
804088 
804810 
804587 
804864 
805141 
305418 
805695 
805972 
806249 


820887 
820618 
820889 
821164 
321439 
821715 
821990 
322266 
822541 
822816 


336821 
387095 
887369 
387648 
837917 
338190 
338464 
388738 
830012 
339285 


51 
52 
58 
54 
55 
56 
57 
58 
59 
60 

M 


188288 
188524 
188810 
189095 
189881 
189667 
189952 
190238 
190528 
190809 


205850 
205635 
205920 
206204 
206489 
206778 
207058 
207843 
207627 
207912 


222899 
222688 
222967 
228250 
228584 
228817 
224101 
224884 
224668 
224951 


289381 
289668 
239946 
240228 
240510 
240798 
241075 
241857 
241640 
241922 


256289 
256671 
256852 
257138 
257414 
257695 
257976 
258257 
268588 
258819 


278120 
278400 
278679 
278959 
274289 
274519 
274798 
275078 
275858 
275037 


289867 
290145 
290424 
290702 
290981 
291259 
291587 
291815 
292094 
292372 


806526 
806808 
807080 
807357 
807683 
807910 
808187 
308464 
808740 
809017 


828092 
823367 
828642 
828917 
324193 
824468 
824743 
825018 
825293 
825668 


839559 
839832 
840106 
340880 
340653 
340927 
841200 
841473 
341747 
842020 


79° 


78° 


77° 


70° 


76° 


74° 


73° 


72° 


71° 


70° 


M 


Natural Co-sines. | 


^'£^477 


475 1 


478 : 


471 J. 469 ' 


467 . 


465 . 


462 


460 { -457 


J 



If 1 
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M 


20^ 


210 


22° 


23° 


24° 


25° 


26° 


27° 


28° 


29° 


M 

60 
69 
68 
67 
66 
66 
64 
63 
62 
61 
60 

49 
48 
47 
46 
46 
44 
48 
42 
41 
40 

39 
88 
87 

86 
85 
34 
88 
32 
81 
80 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 
8 
7 
6 
6 
4 
3 
2 
1 


M 




1 

2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 


842020 
342293 
342567 
842840 
343113 
343387 
843660 
348988 
344206 
344479 
344752 


868868 
358640 
358911 
359183 
359464 
369725 
359997 
360268 
860640 
860811 
861082 


374607 
374876 
376146 
376416 
375686 
375956 
376224 
376494 
376763 
877033 
377302 


890781 
890999 
891267 
891684 
391802 
392070 
392837 
392606 
892872 
893140 
893407 


406737 
407002 
407268 
407684 
407799 
408065 
408830 
408506 
408861 
409127 
409392 


422618 
422882 
428146 
423409 
423678 
423936 
424199 
424463 
424726 
424990 
425263 


438871 
438688 
488894 
489166 
489417 
489678 
439939 
440200 
440462 
440723 
440984 


463990 
454260 
454609 
464768 
466027 
465286 
465646 
466804 
466068 
466322 
456580 


469472 
469728 
469986 
470242 
470499 
470766 
471012 
471268 
471625 
471782 
472088 


484810 
486064 
486818 
486673 
486827 
486081 
486886 
486690 
486844 
487098 
487362 


346025 
345298 
345571 
845844 
346117 
346390 
346663 
346936 
347208 
847481 


861868 
361626 
361896 
362167 
862438 
362709 
362980 
363261 
363622 
363793 


377671 
377841 
378110 
878379 
378649 
378918 
379187 
379466 
879726 
379994 


393676 
893942 
394209 
394477 
894744 
896011 
396278 
396646 
396813 
396080 


409668 
409928 
410188 
410464 
410719 
410984 
411249 
411614 
411779 
412046 


426516 
426779 
426042 
426306 
426669 
426832 
427095 
427868 
427621 
427884 


441246 
441506 
441767 
442028 
442289 
442660 
442810 
448071 
443382 
443698 


466839 
467098 
467367 
467615 
467874 
458133 
458891 
458660 
468908 
469166 


472294 
472651 
472807 
473068 
4783^ 
478676 
473882 
474088 
474344 
474600 


487606 
487860 
488114 
488867 
488621 
488876 
489129 
489382 
489686 
489890 


21 
82 
23 
24 
25 
26 
27 
28 
29 
80 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 


347754 
348027 
848299 
348672 
348845 
349117 
349390 
849662 
849936 
350207 


364064 
364386 
864606 
364877 
366148 
865418 
365689 
866960 
866231 
366601 


880263 
380532 
880801 
381070 
381339 
381608 
381877 
882146 
382416 
382688 


396347 
896614 
396881 
397148 
897415 
397682 
397949 
398215 
898482 
898749 


412310 
412675 
412840 
413104 
418869 
418684 
413899 
414164 
414429 
414693 


428147 
428410 
428672 
428936 
429198 
429461 
429723 
429986 
430249 
430511 


443853 
444114 
444376 
444685 
444896 
446166 
446417 
446677 
446937 
446198 


469426 
469683 
459942 
460200 
460468 
460716 
460974 
461232 
461491 
461749 


474866 
476112 
476368 
476624 
476880 
476136 
476392 
476647 
476908 
477169 


490148 
490397 
490669 
490904 
491167 
491411 
491664 
491917 
492170 
492424 


350480 
860762 
351026 
361297 
351569 
351842 
352114 
362386 
362668 
362931 


366772 
867042 
867313 
867584 
367854 
368125 
368395 
368666 
368936 
869206 


382952 
383221 
883490 
383768 
384027 
384296 
384564 
884832 
886101 
386369 


899016 
399283 
890649 
809816 
400082 
400849 
400616 
400882 
401149 
401416 


414958 
416223 
415487 
416752 
416016 
416281 
416646 
416810 
417074 
417338 


430774 
431036 
481299 
481661 
481823 
432086 
432848 
432610 
432873 
433136 


446458 
446718 
446979 
447239 
447499 
447769 
448019 
448279 
448639 
448799 


462007 
462266 
462623 
462780 
463038 
463296 
463554 
463812 
464069 
464327 


477414 
477670 
477926 
478181 
478436 
478692 
478947 
479203 
479468 
479718 


492677 
492930 
493188 
498436 
498689 
493942 
494195 
494448 
494700 
494963 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

M 


358203 
853475 
353747 
354019 
354291 
364663 
354835 
355107 
356379 
865651 


369476 
369747 
370017 
370287 
370557 
370828 
371098 
371368 
371688 
371908 


386638 
386906 
386174 
886443 
386711 
386979 
387247 
887516 
387784 
388062 


401681 
401948 
402214 
402480 
402747 
403013 
403279 
403645 
403811 
404078 


417603 
417867 
418131 
418396 
418660 
418924 
419188 
419462 
419716 
419980 


433397 
438669 
433921 
434183 
484445 
434707 
434969 
485231 
436493 
435756 


449059 
449319 
449579 
449839 
450098 
450358 
460618 
460878 
461187 
461397 


464684 
464842 
465100 
466367 
465616 
466872 
466129 
466387 
466644 
466901 


479968 
480223 
480479 
480784 
480989 
481244 
481499 
481764 
482009 
482263 


495206 
495469 
496711 
496964 
496217 
496469 
496722 
496974 
497226 
497479 


355923 
356194 
866466 
356738 
857010 
867281 
857563 
367825 
858096 
358368 


372178 
372448 
872718 
372988 
373258 
373628 
873797 
374067 
374337 
374607 


888320 
388588 
388866 
389124 
389392 
389660 
389928 
390196 
390463 
390731 


404344 
404610 
404876 
405142 
405408 
405673 
405939 
406205 
406471 
406737 


420244 
420608 
420772 
421086 
421300 
421663 
421827 
422091 
422356 
422618 


436017 
436278 
436540 
436802 
437063 
437326 
437587 
437848 
438110 
488371 


461656 
451916 
452175 
462435 
452694 
462953 
463213 
453472 
453731 
458990 


467158 
467416 
467673 
467980 
468187 
468444 
468701 
468968 
469216 
469472 


482618 
482773 
483028 
488282 
488537 
483792 
484046 
484801 
484656 
484810 


497731 
497983 
498236 
498488 
498740 
498992 
499244 
499496 
499748 
600000 


09® 


68° 


67° 


60° 


65° 


64° 


63° 


62° 


61° 60° 


Natural Co-sines. | 


-Diff. l^~A 


461 448 

• 


446 


441 


438 1 484 


430 


.426 


422 





168 TABI.R XXVL natural sines. ' 


M 



1 

2 
8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 


30^ 


ai** 


32® 


33^ 


34® 


36® 


36^ 


37® 


38^ 


39^ 


U 


500000 
500252 
500504 
500756 
501007 
501259 
501511 
501762 
502014 
502266 
602517 


515088 
515287 
515587 
515786 
516035 
516284 
516588 
516782 
517031 
517280 
517529 


629919 
580166 
580418 
680659 
580906 
681162 
581399 
581645 
581891 
582138 
582384 


644689 
644888 
645127 
545871 
545615 
545858 
646102 
646846 
546589 
546888 
547076 


659198 
559484 
659675 
569916 
560157 
560898 
660689 
560880 
661121 
661361 
561602 


578576 
578815 
574058 
574291 
574529 
674767 
575005 
575248 
575481 
675719 
575957 


587785 
688021 
588256 
588491 
588726 
588961 
580196 
589481 
6ov0oo 
589901 
590186 


601816 
602047 
602280 
602512 
602744 
602976 
608208 
608440 
608672 
608904 
604186 


616661 
616891 
616120 
616849 
616578 
616807 
617086 
617265 
617494 
617722 
617951 


629890 
629646 
629779 
629998 
686994 
680456 
680676 
680909 

toii9r 

681858 

681578 


60 
59 
58 
57 
56 
56 
S4 
53 
52 
51 
50 


502769 
508020 
508271 
508528 
508774 
504025 
504276 
604528 
504779 
505030 


517778 
518027 
518276 
518525 
518778 
519022 
519271 
519519 
519768 
520016 


532680 
582876 
538122 
588868 
538615 
538861 
584106 
584862 
584598 
584844 


647820 
547568 
547807 
548050 
548298 
548586 
548780 
549028 
649266 
549509 


561848 
562088 
662824 
562564 
562805 
568045 
568286 
568526 
668766 
564007 


576195 
576432 
576670 
576908 
577145 
577888 
677620 
577858 
578005 
678882 


590871 
590606 
690840 
591075 
591810 
591644 
591779 
592018 
592M8 
592482 


604367 
604599 
604831 
605062 
605294 
605626 
600767 
606988 
606220 
606461 


618180 
618408 
618687 
618866 
6190M 
619322 
619851 
619779 
620007 
620285 


681804 
682029 
689955 
689480 
682706 
682981 
688166 
688881 
683606 
683831 


49 
48 
47 
46 
45 
44 
48 
42 
41 
40 


21 
22 
23 
24 
25 
26 
27 
28 
29 
80 


505281 
505582 
505783 
506084 
506285 
506585 
506786 
507087 
507288 
507588 


520265 
520518 
520761 
521010 
521258 
521506 
621754 
522002 
522251 
522499 


585090 
585835 
685581 
535827 
586072 
586818 
536563 
586809 
537054 
537800 


549752 
549995 
550288 
550481 
660724 
550i60 
551200 
551469 
561694 
651987 


664247 
564487 
564727 
564967 
665207 
666447 
566687 
566927 
566166 
566406 


578570 
578807 
679044 
679281 
579618 
679766 
579902 
580229 
580466 
580703 


692716 
692961 
698186 
598419 
598663 
598867 
594121 
594865 
594589 
594823 


606682 
606914 
007145 
607876 
607607 
607868 
608069 
608800 
606581 
608761 


620464 
620692 
620920 
621148 
621876 
681604 
621881 
622059 
622387 
622616 


634066 
684281 
684606 
684781 
684065 
685180 
685405 
685699 
685854 
686078 


89 

38 

87 

35 

8$ 

84 

88 

82 

81 

80 


81 
82 
88 
84 

85 
86 
37 
38 
39 
40 


507789 
508040 
508290 
508541 
508791 
509041 
509292 
509542 
609792 
510043 


522747 
522995 
528242 
523490 
523788 
523986 
524234 
524481 
524729 
524977 


537545 
587790 
588085 
538281 
588526 
588771 
539016 
539261 
589506 
589761 


552180 
552422 
552664 
562907 
658149 
558892 
558684 
563876 
554118 
654860 


566646 
566886 
667125 
567865 
567604 
567844 
568083 
668328 
668562 
568801 


580940 
581176 
581418 
581650 
581886 
582123 
582359 
682596 
582882 
588069 


595057 
596290 
596524 
595768 
596991 
596225 
596458 
596692 
596925 
597159 


608992 
600228 
609454 
609684 
609915 
610145 
610376 
610606 
610836 
611067 


622742 
622970 
628197 
628425 
628652 
628880 
624107 
624884 
624561 
624789 


686303 
686597 
686751 
686976 
687200 
687424 
637648 
687872 
688096 
688820 


29 
28 
27 
26 
25 
24 
23 
22 
21 
20 


41 
42 
48 
44 

45 
46 
47 

48 
49 
50 

51 
52 
58 
54 
55 
56 
57 
58 
59 
60 


510298 
510548 
510798 
511048 
511293 
511548 
511798 
512048 
512298 
512548 


525224 
525472 
525719 
525967 
626214 
526461 
526709 
526956 
527208 
527460 


689996 
640240 
540485 
540780 
640974 
541219 
641464 
541708 
641958 
542197 


554602 
554844 
655086 
655828 
555670 
665812 
656054 
566296 
566587 
556779 


569040 
669280 
569519 
669768 
569997 
570236 
570475 
570714 
570952 
571191 


588305 
583541 
588777 
684014 
584250 
584486 
584722 
584958 
685194 
585429 


597892 
697625 
597858 
598092 
598825 
598558 
698791 
599024 
599256 
699489 


611297 
611527 
611767 
611987 
612217 
612447 
612677 
612907 
613137 
618867 


625016 
625248 
625470 
625697 
625928 
626150 
626377 
626604 
626880 
627057 


638544 
688768 
688999 
639216 
689439 
639663 
639886 
640110 
640833 
640657 


19 
18 
17 
16 
15 
14 
13 
12 
11 
10 


512792 
518042 
518292 
513541 
513791 
514040 
614290 
514539 
514789 
515038 


527697 
527944 
528191 
628438 
528686 
528982 
529179 
529426 
529678 
629919 


642442 
642686 
542980 
643174 
543419 
548668 
543907 
544151 
544395 
544689 


567021 
557262 
557504 
667746 
657987 
658228 
558469 
558710 
558952 
559198 


671430 
571669 
571907 
572146 
572884 
572628 
572861 
578100 
573888 
578576 


686665 
585901 
686187 
586872 
586608 
586844 
687079 
587814 
587550 
587786 


699722 
699955 
600188 
600420 
600658 
600885 
601118 
601850 
601588 
601816 


618596 
618826 
614056 
614285 
614515 
614744 
614974 
615203 
615482 
616661 


627284 
627510 
627787 
627963 
628189 
628416 
628642 
628868 
629094 
629820 


640780 
641008 
641296 
641450 
641673 
641896 
642119 
642849 
642566 
642788 


9 
8 
7 
6 
5 
4 
8 
9 
1 



M 


69® 


68° 


67® 1 60® 


66® 1 64® 


63® 


62® 61® 1 


&ifi 


M 


Natural Co-sines. || 


Ditt. i .,g 

to 100* S *^® 


413 


409 404 


899 


894 


890 


885 


880 


1 874 


J 
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M 

"o 
1 

3 
4 

5 
6 

7 
8 

10 


40° 


4l<> 


42° 


43® 


44® 


45® 


40® 


47® 


48® 

748145 
[748830 
743684 
743728 
743923 
744117 
744812 
744606 
744700 
744804 
745088 


49® 


M 




642788 
648010 
648288 
648466 
648679 
643901 
644124 
644846 
644669 
644791 
646013 


656059 
666279 
666498 
656717 
656987 
657156 
667875 
667694 
667814 
668088 
668262 


669131 
669847 
660668 
669779 
669996 
670211 
670427 
670642 
670868 
671074 
671289 


681998 
6S22U 
682484 
68S686 
682849 
688061 
688274 
688486 
688698 
688911 
684128 


694668 
694868 
695077 
605286 
605495 
696704 
605913 
606122 
606880 
606680 
606748 


707107 
707312 
707518 
707723 
707929 
708134 
708840 
708646 
708760 
708956 
709161 


719340 
719542 
719744 
719946 
720148 
720349 
720561 
720763 
720964 
721156 
721857 


731854 
731562 
731760 
731949 
782147 
782845 
732543 
732741 
732989 
788187 
788834 


754710 
764900 
765091 
755282 
756472 
766668 
755858 
766044 
766284 
766426 
766615 


60 
59 
58 
57 
66 
55 
54 
53 
52 
61 
60 




11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


646286 
645468 
645680 
646902 
646124 
646846 
646668 
646790 
647012 
647288 


658471 
668689 
668908 
659127 
659846 
659666 
660788 
660002 
660220 
660489 


671605 
671721 
671986 
672161 
672867 
672682 
672797 
678018 
678228 
678448 


684885 
684647 
684769 
684971 
686188 
666806 
686607 
686818 
666080 
686242 


696967 
697165 
697874 
697682 
697790 
607000 
608207 
606416 
608628 
696882 


709366 
709671 
709776 
709981 
710186 
710890 
710695 
710799 
711004 
711200 


721569 
721760 
721962 
722168 
722864 
722666 
722766 
722967 
728168 
728869 


788582 
788780 
788927 
734125 
784828 
784620 
784717 
784916 
786112 
786809 


745282 
746476 
746670 
746864 
746057 
746261 
746445 
746688 
746882 
747025 


756805 
766006 
757185 
767876 
767665 
767766 
767046 
758184 
768824 
768614 


49 
48 
47 
46 
46 
44 
48 
42 
41 
40 

39 
88 
87 
86 
86 
84 
88 
82 
81 
80 


• 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


647455 
647077 
647898 
648120 
648841 
648668 
648784 
649006 
649227 
649448 


660667 
660875 
661094 
661812 
661680 
661748 
661966 
662184 
662402 
662620 


673658 
678878 
674088 
674802 
674517 
674782 
674047 
676161 
676876 
675590 


686463 
686665 
686876 
687088 
687299 
687610 
687721 
687082 
688144 
688365 


699040 
600248 
600465 
600668 
600871 
700079 
700287 
700404 
700702 
700900 


711413 
711617 
711822 
712026 
712280 
712484 
712689 
712848 
718047 
713250 


728670 
728771 
728971 
724172 
724872 
724678 
724778 
724974 
726174 
726374 


785606 
786703 
786900 
786007 
786204 
736401 
786687 
736884 
737081 
787277 


747218 
747412 
747605 
747708 
747001 
748184 
748877 
748570 
748768 
748966 


768703 
758893 
769082 
759271 
759461 
769650 
759889 
760028 
760217 
760406 




31 
32 
33 
34 
35 
36 
37 
38 
30 
40 

41 
42 
43 
44 
45 
46 
47 
48 
40 
50 

51 
62 
63 
54 
66 
56 
67 
68 
69 
60 


649669 
649890 
650111 
650882 
650558 
660774 
650995 
651216 
651487 
651657 


662888 
668056 
668278 
663491 
668709 
668926 
664144 
664861 
664579 
664796 


676806 
676019 
676238 
676448 
676662 
676876 
677090 
677804 
677618 

&mz2 


688566 
688776 
688987 
680198 
689400 
680620 
689830 
600041 
600261 
600462 


701117 
701324 
701681 
701780 
701046 
702158 
702860 
702567 
702774 
702981 


713464 
713658 
718862 
714066 
714260 
714473 
714676 
714880 
716068 
716286 


725676 
725776 
725975 
726176 
726876 
726576 
726775 
726974 
727174 
727874 


737474 
787670 
787867 
738068 
788260 
788465 
788651 
788848 
739048 
789289 


749148 
749841 
749584 
749726 
749919 
760111 
760808 
760496 
760688 
760680 


760605 
760784 
760972 
761161 
761860 
761688 
761727 
761016 
762104 
762292 


29 
28 
27 
26 
25 
24 
28 
22 
21 
20 

19 
18 
17 
16 
16 
14 
18 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 


M 




651878 
662098 
652819 
652689 
662760 
652980 
668200 
668421 
658641 
658861 


665018 
665280 
666448 
665666 
665882 
666099 
666816 
666532 
666749 
666966 


677946 
678160 
678873 
678587 
678801 
679014 
679228 
670441 
679655 
679868 


690672 
690882 
601008 
601808 
601618 
691728 
691988 
692148 
692868 
692668 


7.03188 
703895 
708601 
703808 
704015 
704221 
704428 
704684 
704841 
705047 


715490 
716698 
716896 
716000 
716802 
716506 
716708 
716011 
717118 
71T316 


727678 
727778 
727972 
728172 
728871 
728670 
728769 
728969 
729168 
729367 


739485 
789631 
789827 
740023 
740218 
740414 
740600 
740805 
741000 
741195 


761072 
761264 
761466 
761648 
751840 
762082 
762228 
762415 
752606 
762798 


762480 
762668 
762866 
768044 
768282 
7.68420 
763608 
763796 
763984 
764171 




664081 
654801 
654521 
664741 
654961 
656180 
655400 
656620 
656880 
656059 


667188 
667890 
667616 
667888 
668049 
668265 
668482 
668698 
668914 
669181 


680081 
680295 
680608 
680721 
680984 
681147 
681860 
681673 
•681786 
681998 


692778 
692983 
698192 
698402 
608611 
693821 
694080 
694240 
694449 
694658 


705263 
705459 
705665 
706872 
706078 
706284 
706489 
706695 
706901 
707107 


717519 
717721 
717924 
718126 
718329 
718531 
718788 
718936 
719188 
719840 


729566 
729765 
729968 
780162 
730361 
780660 
780768 
780957 
781155 
731354 


741891 
741586 
741781 
741976 
742171 
742866 
742561 
742756 
742960 
743146 


762989 
763181 
768872 
763668 
758756 
758946 
754187 
754828 
754519 
764710 


764359 
764647 
764734 
764921 
765109 
765296 
766488 
766670 
765857 
766044 




M 


49® 


48® 


47® 


46® 


45® 


44® 


43® 


42® 


41® 


40® 




1 Natural Co-sines. 




L"^(-» 


368 1 867 


1 352 


1 846 


840 334 Z27 1 821 


315 


■ 





160 TABf-R XXVI. — natural sines. 


M 


60^ 


61° 


62° 


63° 64° 


66° 


66° 


57^ 


68° 


69° 

• 


M 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


766044 
766231 
766418 
766605 
766792 
766979 
767165 
767352 
767538 
767725 
767911 


777146 
777329 
777512 
777695 
777878 
778060 
778243 
778426 
778608 
778791 
778973 


788011 
788190 
788360 
788548 
788727 
788905 
789084 
789263 
789441 
789620 
789798 


798636 
798811 
798985 
799160 
799336 
799510 
799685 
799859 
800034 
800208 
800383 


809017 
809188 
809359 
809530 
809700 
809871 
810042 
810212 
810383 
810553 
810723 


819162 
819319 
819486 
819662 
819819 
819986 
820152 
820318 
820485 
820651 
820817 


829038 
820200 
829363 
829525 
829688 
829860 
830012 
830174 
830337 
830499 
830661 


838671 
838829 
838987 
839146 
839304 
839462 
839620 
839778 
839936 
840094 
840251 


848048 
848202 
848356 
848510 
848664 
848818 
848972 
849125 
849279 
849433 
849586 


857167 
857317 
857467 
857616 
867766 
857915 
858065 
858214 
858364 
858513 
858662 


60 
59 
58 
67 
66 
66 
54 
53 
52 
51 
50 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


768097 
768284 
768470 
768656 
768842 
769028 
789214 
769400 
769585 
769771 


779156 
779388 
779520 
779702 
779884 
780067 
780249 
780480 
780612 
780704 


789977 
790156 
790333 
790611 
790690 
790868 
791046 
791224 
791401 
791579 


800557 
800731 
800906 
801080 
801264 
801428 
801602 
801776 
801949 
802123 


810894 
811064 
811234 
811404 
811674 
811744 
811914 
812084 
812253 
812423 


820983 
821149 
821316 
821481 
821647 
821813 
821978 
822144 
822310 
822476 


830823 
830984 
831146 
831308 
831470 
831631 
831793 
831954 
832115 
832277 


840409 
840667 
840724 
840882 
841030 
841196 
841364 
841611 
841668 
841825 


849739 
849893 
860046 
850199 
860352 
850505 
850658 
850811 
850964 
861117 


868811 
858960 
859109 
859258 
859406 
859655 
859704 
869862 
860001 
860140 


49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


769957 
770142 
770328 
770513 
770699 
770884 
771069 
771254 
771440 
771625 


780976 
781157 
781839 
781520 
781702 
781883 
782065 
782246 
782427 
782608 


791757 
791935 
792112 
792290 
792467 
792644 
792822 
792999 
793176 
793858 


802297 
802470 
802644 
802817 
802991 
803164 
803337 
803611 
803684 
803857 


812592 
812762 
812931 
813101 
813270 
813439 
813608 
813778 
813947 
814116 


822641 
822806 
822971 
823136 
823302 
823467 
823632 
828797 
823961 
824126 


832438 
832599 
832760 
832921 
833082 
833243 
833404 
833565 
833725 
833886 


841982 
842UB9 
842296 
842452 
842609 
842766 
842922 
843079 
848235 
843391 


851269 
851422 
851675 
861727 
851879 
852032 
852184 
852386 
852488 
852640 


860297 
860446 
860694 
860742 
860890 
861088 
861186 
861334 
861481 
861629 


31 
32 
33 
34 

35 
36 
37 
38 
39 
40 


771810 
771995 
772179 
772364 
772549 
772734 
772Sn8 
773108 
773287 
773472 


782789 
782970 
783151 
783332 
783513 
783693 
783874 
784055 
784235 
784416 


793530 
798707 
793884 
794061 
794238 
794415 
794691 
794768 
794944 
795121 


804030 
804203 
804376 
804548 
804721 
804894 
805066 
806239 
806411 
805584 


814284 
814453 
814622 
814791 
814969 
816128 
815296 
815466 
816633 
816801 


824291 
824466 
824620 
824785 
824949 
825118 
826278 
825442 
825606 
826770 


834046 
834207 
834367 
834527 
834688 
834848 
836008 
836168 
835328 
835488 


843548 
843704 
843860 
844016 
844172 
844328 
844484 
844640 
844706 
844951 


852792 
852944 
853096 
853248 
853399 
863551 
853702 
863864 
864006 
854166 


861777 
861924 
862072 
862219 
862366 
862514 
862661 
862808 
862955 
863102 


29 
28 
27 
26 
26 
24 
23 
22 
21 
20 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


773656 
773840 
774024 
774209 
774398 
774577 
774761 
774944 
775128 
775312 


784596 
784776 
784957 
785137 
785317 
785497 
786677 
785857 
786037 
786217 


796297 
795473 
795660 
796826 
796002 
796178 
796354 
796530 
796706 
796882 


806750 
805928 
806100 
806273 
806445 
806617 
806788 
806960 
807132 
807304 


816969 
816138 
816306 
816474 
816642 
816809 
816977 
817145 
817313 
817480 


825934 
826098 
826262 
826426 
826690 
826753 
826917 
827081 
827244 
827407 


836648 
835807 
836967 
836127 
836286 
836446 
836605 
836764 
836024 
837083 


845106 
845262 
845417 
846573 
845728 
845888 
846038 
846193 
846348 
846603 


854308 
864459 
864610 
854761 
864912 
865063 
866214 
855364 
855516 
856666 


863249 
863396 
863642 
863689 
863836 
863982 
864128 
864275 
864421 
864567 


19 
18 
17 
16 
15 
14 
18 
12 
11 
10 


775490 
775679 
775863 
776046 
776230 
776413 
776596 
776780 
776963 
777146 


786306 
786576 
786756 
786935 
787114 
78^294 
787473 
787652 
787832 
788011 


797057 
797233 
797408 
797584 
797759 
797935 
796110 
796285 
798460 
798636 


807476 
807647 
807818 
807990 
808161 
808333 
808504 
808676 
808846 
809017 


817648 
817815 
817982 
818150 
818317 
818484 
818651 
818818 
818985 
819162 


827671 
827734 
827897 
828060 
828223 
828386 
828549 
828712 
828875 
829038 


837242 
837401 
837560 
837719 
837878 
838036 
838195 
838354 
838512 
838671 


846668 
846813 
846967 
847122 
847277 
847431 
847586 
847740 
847894 
848048 


855816 
855966 
866117 
866267 
866417 
856567 
856718 
856868 
867017 
857167 


864713 
864860 
865006 
866161 
866297 
865443 
865589 
865734 
865880 
866025 


9 
8 
7 
6 
5 
4 
3 
2 
1 



M 


3a° 


38° 


37° 


36° 


36° 34° 


33° 


32° 


31° 


30o 


M 


Natural Co-sines. | 


^*^- ^ 300 
tolOO'f*''^ 


302 


296 


288 


282 


275 


268 


260 


253 


246 





TABLE XXVL natural sines. 161 


M 


60*^ 


61° 


62° 


63° 


64° 


66° 


66° 


67° 


68° 


69° 


M 

60 
50 
58 
57 
56 
56 
54 
53 
52 
51 
50 




1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 


866025 
866171 
866316 
866461 
866607 
866752 
866897 
867042 
867187 
867331 
867476 


874620 
874761 
874902 
875042 
875183 
875324 
875465 
875605 
875746 
875886 
876026 


882948 
883084 
883221 
883357 
883493 
883629 
883766 
883902 
884038 
884174 
884309 


891007 
891139 
891270 
891402 
891534 
891666 
891798 
891929 
892061 
892192 
892323 


898794 
898922 
899049 
899176 
899304 
899431 
899558 
899685 
899812 
899939 
900065 


906308 
906431 
906554 
906676 
906799 
906922 
907044 
907166 
907289 
907411 
907533 


913546 
913664 
913782 
913900 
914018 
914136 
914254 
914372 
914490 
914607 
914725 


920505 
920618 
920732 
920846 
920959 
921072 
921186 
921299 
921412 
921626 
921638 


927184 
927293 
927402 
927610 
927619 
927728 
927836 
927946 
928063 
928161 
928270 


933680 
933685 
933789 
933893 
933997 
934101 
934204 
934308 
934412 
934615 
934619 


867621 
867765 
867910 
868054 
868199 
868343 
868487 
868632 
868776 
868920 


876167 

876307 

876447 

8765871 

876727 

876867 

877006 

877146 

877286 

877425 


884445 
884581 
884717 
884852 
884988 
885123 
885258 
885394 
885529 
886664 


892456 
892586 
892717 
892848 
892979 
893110 
893241 
893371 
893502 
893633 


900192 
900319 
900445 
900572 
900698 
900825 
900951 
901077 
901203 
901329 


907655 
907777 
907899 
908021 
908143 
908265 
908387 
908508 
908630 
908751 


914842 
914960 
915077 
915194 
915311 
916429 
915546 
915663 
915779 
915896 


921750 
921863 
921976 
922088 
922201 
922313 
922426 
922538 
922650 
922762 


928378 
928486 
928594 
928702 
928810 
928917 
929025 
929133 
929240 
929348 


934722 
934826 
934929 
935032 
935135 
935238 
935341 
935444 
935547 
935650 


49 
48 
47 
46 
45 
44 
43 
42 
41 
40 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


869064 
869207 
869351 
869495 
869639 
869782 
869926 
870069 
870212 
870356 


877565 
877704 

877844 
877983 
878122 
878261 
878400 
878539 
878678 
878817 


885799 
885934 
886069 
886204 

886338 
886473 
886608 
886742 
886876 
887011 


893763 
893894 
894024 
894154 
894284 
894415 
894545 
894675 
894805 
894934 


901455 
901681 
901707 
901833 
901958 
902084 
902209 
902336 
902460 
902585 


908872 
908994 
909115 
909236 
909357 
909478 
909599 
909720 
909841 
909961 


916013 
916130 
916246 
916363 
916479 
916595 
916712 
916828 
916944 
917060 


922874 
922986 
923098 
923210 
923322 
923434 
923546 
923657 
923768 
923880 


929455 
929562 
929669 
929776 
929884 
929990 
930097 
930204 
930311 
930418 


935762 
935855 
935957 
936060 
936162 
936264 
936366 
936468 
936570 
936672 


39 
38 
37 
36 
35 
34 
33 
32 
31 
30 


870499 
870642 
870786 
870928 
871071 
871214 
871357 
871499 
871642 
871784 


878956 
879095 
879233 
879372 
879510 
879649 
879787 
879926 
880063 
880201 


887145 
887279 
887413 
887548 
887681 
887815 
887949 
888083 
888217 
888350 


895064 
895194 
896323 
896453 
895682 
896712 
895841 
895970 
896099 
896229 


902710 
902836 
902961 
903086 
903210 
903336 
903460 
903585 
903709 
903834 


910082 
910202 
910323 
910443 
910563 
910684 
910804 
910924 
911044 
911164 


917176 
917292 
917408 
917523 
917639 
917756 
917870 
917986 
918101 
918216 


923991 
924102 
924213 
924324 
924436 
924646 
924667 
924768 
924878 
924989 


930524 
930631 
930737 
930843 
930950 
931056 
931162 
931268 
931374 
931480 


936774 
936876 
936977 
937079 
937181 
937282 
937383 
937486 
937686 
937687 


29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 

8 
7 
6 
6 
4 
3 
2 
1 



41 
42 
43 
44 

45 
46 
47 
48 
49 
50 

61 
52 
53 
54 
65 
66 
67 
68 
69 
60 


871927 
872069 
872212 
872354 
872496 
872638 
872780 
872922 
873064 
873206 


880339 
880477 
880615 
880753 
880891 
881028 
881166 
881303 
881441 
881578 


888484 
888617 
888761 
888884 
889017 
889150 
889283 
889416 
889649 
889682 


896358 
896486 
896615 
896744 
896873 
897001 
897130 
897258 
897387 
897515 


903958 
904083 
904207 
904331 
904455 
904679 
904703 
904827 
904951 
905076 


911284 
911403 
911623 
911643 
911762 
911881 
912001 
912120 
912239 
912358 


918331 
918446 
918561 
918676 
918791 
918906 
919021 
919135 
919250 
919364 


926099 
926210 
926320 
925430 
9255411 
925651 
925761 
926871 
925980 
926090 


931686 
931691 
931797 
931902 
932008 
932113 
932219 
932324 
932429 
932534 


937788 
987889 
937990 
938091 
938191 
938292 
938393 
938493 
938593 
938694 


873347 
873480 
873631 
873772 
873914 
874056 
874196 
874338 
874479 
874620 


881716 
881853 
881990 
882127 
882264 
882401 
882538 
882674 
882811 
882948 


889816 
889948 
890080 
890213 
890345 
890478 
890610 
890742 
890874 
891007 


897643 
897771 
897900 
898028 
898156 
898283 
898411 
898539 
898666 
898794 


905198 
905322 
905446 
905569 
905692 
905815 
905939 
906062 
906185 
906308 


912477 
912596 
912716 
912834 
912953 
913072 
913190 
913309 
913427 
913546 


919479 
919593 
919707 
919821 
919936 
920050 
920164 
920277 
920391 
920505 


926200 
926310 
926419 
926529 
926638 
926747 
926867 
926966 
927076 
927184 


932639 
932744 
932849 
932954 
933058 
933163 
933267 
933372 
933476 
933580 


938794 
938894 
938994 
939094 
939194 
939294 
939394 
939493 
939693 
939693 


M 


2»o 


28° 


27° 26° 


25° 


24° 


23° 


22° 


21° 


20° 


M 


Natural Co-sines. 




J>^j289| 231 


224 


216 


209 


201 


19S 


185 


178 


170 


1 



n 



162 TABLE XXVL natural sinks. 




M 


70® 


71® 


72® 


73® 


74® 


76® 


76® 


77® 


78® 


79® 


H 






1 

2 
3 

4 
5 
6 
7 
8 
9 
10 


939693 
939792 
939891 
939991 
940090 
940189 
940288 
940387 
940486 
940586 
940684 


045510 
046613 
045708 
045802 
045807 
045001 
046085 
046180 
046274 
046368 
046462 


051057 
051146 
051236 
051326 
051415 
051505 
051504 
051684 
051778 
051862 
061051 


056305 
056390 
956475 
956560 
956644 
956729 
956814 
956898 
956983 
957067 
957151 


961262 
961342 
961422 
961502 
961582 
961662 
961741 
961821 
961901 
961980 
962059 


965926 
966001 
966076 
966151 
966226 
966301 
966376 
966451 
966526 
966600 
966675 


070296 
970366 
970436 
970506 
970577 
970647 
970716 
970786 
970856 
970926 
970995 


974370 
974436 
974501 
974566 
974631 
974696 
974761 
974826 
974891 
974956 
975020 


978148 
978208 
978268 
978329 
978389 
978449 
978509 
978569 
978629 
978689 
978748 


981627 
981683 
981738 
981798 
981849 
981904 
981959 
982014 
982060 
082123 
082178 


60 
50 
58 
57 
66 
55 
54 
53 
52 
51 
50 




11 
12 
13 
14 
15 
16 
17 
18 
10 
20 


940782 
940681 
940979 
941078 
941176 
941274 
941372 
941471 
941569 
941666 


046655 
046649 
946748 
946837 
946930 
947024 
947117 
947210 
947304 
947397 


052040 
062120 
052218 
052807 
052306 
052484 
052573 
052661 
052750 
952838 


957235 
9S7319 
957404 
957487 
957571 
957655 
957739 
957822 
957906 
957990 


962139 
962218 
962297 
962376 
962456 
962534 
962613 
962692 
962770 
962849 


966749 
966823 
966898 
966972 
967046 
967120 
967194 
967268 
967342 
967415 


971065 
971134 
971204 
971273 
971342 
971411 
971480 
971549 
971618 
971687 


975085 
975149 
975214 
975278 
975342 
976406 
976471 
975635 
975598 
976662 


978808 
978867 
978927 
978986 
979045 
979105 
979164 
979223 
979282 
979341 


982233 
962287 
982342 
982396 
982450 
982505 
982559 
982613 
982667 
982721 


49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 




21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


941764 
941862 
941960 
942057 
942155 
942252 
942350 
942447 
942644 
942641 


947490 
947583 
947676 
947768 
947861 
947954 
948046 
948189 
948231 
948324 


952926 
953015 
963103 
963191 
953279 
953366 
053464 
053542 
058620 
053717 


968073 
958156 
958239 
958323 
968406 
958489 
958572 
958654 
968737 
958820 


962928 
963006 
963084 
963163 
963241 
963319 
963397 
963475 
963658 
963630 


967489 
967562 
96T636 
967709 
967782 
967856 
067929 
968002 
968075 
968148 


971755 
971824 
971893 
971961 
972030 
972098 
972166 
972234 
972302 
972370 


975726 
975790 
975853 
975917 
975980 
976044 
976107 
976170 
976283 
976296 


979399 
979458 
979517 
979575 
979634 
979692 
979750 
979809 
979867 
979925 


982774 
982828 
982882 
982935 
982989 
983042 
983096 
983149 
983202 
983255 




31 
32 
33 
34 
85 
36 
37 
38 
39 
40 


942739 
942836 
942932 
943029 
943126 
943228 
943319 
943416 
943512 
943609 


948416 
948508 
948600 
948692 
048784 
048876 
048068 
040060 
040151 
040243 


053804 
063802 
053070 
054066 
054153 
064240 
054827 
064414 
054601 
054688 


958902 
958985 
959067 
959150 
059232 
959314 
959396 
969478 
959560 
959642 


963708 
963786 
963863 
963941 
964018 
964095 
964173 
964250 
964327 
964404 


968220 
968293 
968366 
968438 
968511 
968683 
968656 
968728 
968800 
968872 


972438 
972506 
972573 
972641 
972708 
972776 
972843 
972911 
972978 
973045 


976359 
976422 
976485 
976647 
976610 
976672 
976735 
976797 
976859 
976921 


970983 
980041 
980098 
980156 
960214 
980271 
980329 
980386 
980448 
980500 


983308 
983361 
983414 
983466 
983519 
983571 
983624 
988676 
983729 
983781 




41 
42 
43 

44 
45 
46 
47 
48 
49 
60 

51 
52 
53 
64 
65 
56 
57 
58 
59 
00 

M 


943705 
043801 
943807 
043993 
944089 
944186 
944281 
944376 
944472 
944568 


040334 
040425 
040517 
040608 
040600 
040700 
040881 
040072 
050063 
050154 


054674 
054761 
054847 
054034 
066020 
056106 
065102 
055278 
056864 
056450 


959724 
959805 
959887 
959968 
960050 
960131 
960212 
960294 
960375 
960456 


964481 
964567 
964634 
964711 
964787 
964864 
964940 
965016 
965093 
965169 


968944 
969016 
969088 
969159 
969231 
969302 
969374 
969446 
969517 
969588 


973112 
973179 
973246 
973313 
973379 
973446 
973612 
973579 
973645 
973712 


976984 
977046 
977108 
977169 
977231 
977293 
977354 
977416 
977477 
977539 


980558 
980615 
980672 
980728 
980785 
980842 
980899 
980955 
981012 
981068 


983833 
983885 
983937 
983989 
984041 
984092 
984144 
984196 
984247 
984298 


19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 
7 
6 
5 
4 
3 
2 
1 





944663 
944758 
944854 
944949 
945044 
945139 
945234 
946329 
945424 
946519 


060244 
050335 
050426 
950516 
950606 
950696 
050786 
060877 
060067 
051057 


055536 
055d22 
056707 
056703 
055870 
055064 
056040 
056134 
066220 
066305 


960537 
960618 
960698 
960779 
960860 
960940 
961021 
961101 
961181 
961262 


965245 
965821 
965397 
965473 
965548 
965624 
965700 
965775 
965850 
965926 


969659 
969730 
969801 
969872 
969943 
970014 
970084 
070155 
070225 
070206 


973778 
973844 
973910 
973976 
974042 
974108 
974173 
974289 
974305 
974370 


977600 
977661 
977722 
977783 
977844 
977905 
977966 
978026 
978087 
978148 


981124 
981181 
981237 
981293 
981849 
981405 
981460 
981516 
981572 
981627 


984350 
984401 
984452 
984503 
984554 
984605 
984656 
984707 
984757 
984808 




19*^ 


18® 


17® 


10® 


15® 


14® 


13® 


12® 1 11® 


10® 


M 




Natural Co-smes. { 




U^\^^ ^" 


146 188 

1 


180 


121 


118 


105" 


07 


88 







r 


TABLE XXVL natural sines. 163 


M 


80^ 


81® 


82® 


83® 


84® 


86® 


86® 


87® 


88® 


89® 


M 

60 
50 
58 
57 
56 
55 
54 
58 
52 
51 
50 

40 
48 
47 
46 
45 
44 
43 
42 
41 
40 



1 
2 
S 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
SO 

31 
32 
33 
34 
36 
36 
37 
38 
39 
40 


984808 
984858 
984909 
984959 
985009 
985059 
085109 
985150 
985200 
985259 
985800 


987688 
'967734 
987779 
987824 
987870 
987915 
987960 
988005 
088050 
088004 
088130 


990268 
000300 
000340 
000380 
000420 
000460 
000500 
000540 
000580 
000620 
000660 


992546 
992582 
992617 
992652 
992687 
992722 
992757 
992792 
992827 
992862 
992896 


994522 
994552 
994583 
994613 
994643 
994673 
994703 
994738 
994762 
994792 
994822 


996105 
996220 
006245 
006270 
006205 
006320 
006345 
006370 
006395 
996419 
996444 


997564 
997584 
997604 
997625 
997645 
997664 
997684 
997704 
007724 
007743 
007763 


008630 
008645 
008660 
098675 
998690 
098705 
008710 
008734 
006740 
008763 
008778 


999391 
900401 
000411 
000421 
099431 
999441 
999450 
000460 
000460 
000470 
000488 


999848 
999653 
999858 
999863 
999867 
999872 
999877 
999881 
900886 
999800 
000804 


085358 
085408 
085457 
085507 
085556 
085605 
085654 
085708 
085752 
085801 


088184 
088228 
988273 
988317 
088362 
988406 
988450 
988494 
988538 
988582 


000708 
000748 
000787 
000827 
000866 
000905 
000944 
990083 
001022 
991061 


992931 
992966 
993000 
993034 
993068 
993103 
993137 
993171 
993205 
003238 


994851 
994881 
994910 
994939 
994969 
994998 
995027 
005056 
005084 
995113 


996468 
996493 
996517 
996541 
996666 
996589 
996614 
996637 
996661 
996685 


007782 
007801 
007821 
007840 
007860 
007878 
007807 
007916 
997934 
997963 


008702 
008806 
008820 
008834 
008848 
008862 
998876 
998890 
008004 
008017 


000407 
000507 
000516 
000525 
000534 
999542 
999551 
999560 
000568 
000577 


000808 
000003 
000007 
000010 
000014 
000918 
999922 
999926 
999929 
999932 


085850 
985899 
985947 
985906 
986045 
086093 
086141 
986189 
986238 
986286 


988626 
988669 
988713 
988756 
988800 
988843 
988886 
988930 
988973 
980016 


991100 
991138 
991177 
991216 
991254 
991292 
991331 
991369 
991407 
991445 


993272 
993306 
993339 
993373 
993406 
993439 
993473 
993506 
993539 
993572 


995142 
995170 
995199 
995227 
995256 
995284 
995312 
995340 
995368 
995396 


996700 
006732 
006756 
006770 
006802 
006825 
006848 
006872 
006804 
006917 


997972 
997990 
998008 
998027 
998045 
998063 
998081 
998099 
998117 
998135 


008031 
008044 
008957 
998971 
998984 
998997 
999010 
000023 
000035 
009048 


000585 
000504 
099602 
999610 
000618 
000626 
009684 
999642 
999650 
999657 


999936 
999939 
999942 
999945 
999048 
000051 
000054 
009957 
999959 
999962 


30 
38 
37 
36 
35 
34 
83 
82 
81 
SO 

20 
28 
27 
26 
25 
24 
23 
22 
21 
20 

10 
18 
17 
16 
15 
14 
13 
12 
11 
10 


8 
7 
6 
5 
4 
3 
2 
1 



986334 
986381 
986429 
986477 
986525 
986572 
986620 
986667 
986714 
986762 


089059 
989102 
989145 
989187 
989230 
989272 
989315 
989357 
989399 
989442 


991483 
991521 
991568 
991596 
991634 
991671 
991709 
991746 
991783 
991829 


993605 
093638 
993670 
003703 
003735 
003768 
003800 
003833 
003865 
003807 


995424 
995452 
996479 
995507 
995535 
995562 
995589 
995617 
995644 
995671 


996940 
006963 
996985 
997008 
007030 
007053 
007075 
007007 
097119 
997141 


998153 
998170 
998188 
998205 
996228 
998240 
998257 
998274 
998291 
998808 


000061 
000073 
000086 
000008 
000111 
000123 
099135 
999147 
999159 
999171 


999665 
999672 
999680 
099687 
999694 
999701 
999700 
099716 
999722 
099729 


999964 
999907 
999969 
999971 
999974 
999976 
999978 
999980 
000081 
000083 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 

54 
55 
66 
67 
58 
59 
60 

M 


986800 
086856 
086003 
086050 
086006 
087043 
087000 
987136 
987188 
987229 


989484 
989526 
980568 
080610 
080651 
080693 
989735 
989776 
989818 
989859 


991867 
991894 
991931 
991968 
992005 
002042 
002078 
002115 
002151 
002187 


003029 
993961 
993993 
994025 
004056 
004088 
094120 
994151 
994182 
994214 


996698 
995725 
995752 
995778 
995805 
995832 
995858 
995884 
995911 
995937 


997163 
997185 
997207 
007220 
007250 
007272 
007203 
007314 
007336 
097357 


998325 
996342 
998359 
998375 
998392 
998498 
998425 
998441 
998457 
998473 


999183 
999194 
999206 
000218 
000220 
000240 
000252 
000263 
000274 
000285 


999736 
09974S 
999749 
999756 
999762 
999768 
999775 
999781 
999787 
999798 


000085 
000986 
999988 

999989 
099990 

QOOOOO 


WinWB 
099993 
999994 
999995 
999996 


987275 
987322 
987368 
987414 
987460 
087506 
987551 
987597 
987643 
987688 


989900 
989942 
989983 
990024 
090065 
000^05 
09(1146 
99(187 
99.2^8 
990:<:'68. 


992224 
992260 
002206 
002332 
002368 
002404 
002430 
092476 
992511 
902546 


994245 
994276 
994307 
994338 
994369 
994400 
994430 
994461 
994491 
994622 


995963 
995989 
996015 
996041 
996067 
906093 
996118 
996144 
996169 
996195 


997378 
997399 
997420 
997441 
997462 
997482 
997503 
997623 
997544 
997564 


998489 
998605 
998521 
998537 
998562 
998668 
998688 
998599 
998614 
998630 


099296 
999307 
999318 
999328 
999339 
999350 
999360 
999370 
999381 
999391 


999799 
999804 
999810 
999816 
999821 
999827 
999832 
999837 
999843 
999848 


999997 

999997 

999998 

999998 

999999 

999999 

1000000 

1000000 

1000000 

1000000 


9° 8° 


r 


6® 


6® 


4® 3® 


2® 


1® 


0® 


M 


Natural Co-sines. )| 


^"*- ^ 80 
tolOO*} ^^ 


72 


63 


55 


47 


38 


80 


21 


18 


4 


J 



164 TABLE XXVII. 

To find the latitude by double altitudes, and the elapsed time. 


HALF ELAPSED TIME. 


Hour. 


M 


0» 


5» 


10« 


15« 


20* 


25* 


30> 


35* 


40> 


45* 


50" 

43937 
09695 
90790 
77663 
67597 


55* 


Pro. pts. 




1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 

14 

15 
16 
17 
18 
19 


2.36018 

f 05916 

1.88307 

75815 


43936 
32542 
04143 
87118 
74919 


13833 
29324 
02440 
85959 
74042 


96224 
26328 
00801 
84831 
73182 


83730 
23525 
99221 
83732 
72339 


74039 
20892 
97697 
82660 
71512 


66121 
18410 
9b225 
81613 
70700 


59427 
16061 
94801 
80591 
69903 


5362« 
13834 
93422 
79593 
69121 


485122 
11715 
92086 
78617 
68353 


39797 
07764 
89531 
76729 
66855 




1.66125 
58208 
51515 
45718 
40605 


65407 
57609 
51001 
45268 
40205 


64701 
57019 
50494 
44823 
39809 


64006 
56436 
49992 
44382 
39416 


63322 
55861 
49496 
43946 
39027 


62649 
55293 
49005 
43514 
38641 


61986 
54733 
48520 
4S086 
38258 


61333 
54180 
48040 
42663 

37879 


60690 
53634 
47666 
42243 
37604 


60056 
53094 
47096 
41828 
37131 


59431 
52561 
46632 
41417 
36762 


58815 
52035 
46173 
41009 
36395 




1.36032 
31896 
28120 
24647 
21433 


35672 
31568 
27820 
24370 
21175 


35315 
31243 
27522 
24096 
20919 


34960 
30921 
27225 
23821 
20665 


34609 
30600 
26931 
23549 
20412 


34260 
30282 
26639 
23279 
20160 

17252 
14527 
11964 
09544 
07253 


33915 
29967 
26349 
23010 
19910 


33572 
29653 
26061 
22743 
19662 


33231 
29342 
25774 
22478 
19415 


32893 
29034 
25490 
22214 
19169 


32558 
28727 
25207 
21952 
18925 


32226 
28422 
24926 
21691 
18682 


8 
1 

2 
3 
4 


60 
120 
180 
240 


1.18440 
15642 
13013 
10536 
08193 


18200 
15416 
12801 
10236 
08003 


17961 
15192 
12590 
10136 
07814 


17723 
14969 
12380 
09938 
07626 


17487 
14748 
12172 
09741 
07439 


17018 
14307 
11757 
09348 
07067 


16786 
14089 
11551 
09154 
06883 


16554 
13872 
11346 
08960 
06699 


16324 
13656 
11142 
08767 
06515 


16096 
13440 
10939 
08574 
06333 


15868 
13226 
10737 
08383 
06151 


8 
1 

2 
3 
4 


42 

84 
126 
168 


20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
61 
62 
53 
54 

55 
66 
57 
58 
59 


1.05970 
03857 
01843 

0.99918 
98077 


05790 
03686 
01679 
99762 
97927 

96167 
94476 
92849 
91282 
89771 


05611 
03515 
01516 
99606 
97777 

96023 
94338 
92716 
91154 
89647 


05432 
03345 
01354 
99451 
97628 


05254 
03175 
01192 
99296 
97480 


05077 
03006 
01030 
99141 
97332 


04901 
02838 
00870 
98988 
97184 


04725 
02671 
00710 
98834 
97038 


04550 
02504 
00550 
98682 
96891 


04376 
02338 
00392 
98530 
96745 


04202 
02172 
00233 
98378 
96600 


04029 
02007 
00076 
98227 
96455 


8 
1 

2 
3 
4 


32 

65 

97 

130 


0.96310 
94614 
92982 
91411 
89894 


95880 
94200 
92584 
91027 
89524 

88072 
86668 
85309 
83992 
82714 


95738 
94063 
92452 
90899 
89401 


95596 
93927 
92320 
90772 
89278 


95454 
93791 
92189 
90646 
89156 


95313 
93655 
92059 
90520 
89034 


95172 
93519 
91928 
90394 
88913 


95032 
93385 
91798 
90268 
88792 


94892 
93250 
91669 
90143 
88671 


94753 
93116 
91539 
90019 

88550 


8 
1 

2 
3 
4 

8 
1 

2 
3 
4 


26 

53 

79 

106 

22 
44 

67 
89 


0.88430 
87015 
85645 
84317 
83030 


88311 
86899 
85532 
84208 
82924 


88191 
86783 
85420 
84100 
82819 


87953 
86553 
85197 
83884 
82609 


87835 
86438 
86086 
83776 
82505 


87717 
86324 
84976 
83669 
82401 


87599 
86210 
84865 
83561 
82297 


87481 
86096 
84755 
83455 
82193 


87364 
85983 
84645 

83348 
82089 


87247 

85870 
84535 
83242 
81986 


87131 
85757 
84426 
83136 

818S3 


0.81780 
80567 
79387 
78239 
77122 


81678 
80467 
79290 
78145 
77030 


81576 
80368 
79193 
78051 
76938 


81474 
80269 
79097 
77957 
76847 


81372 
80170 
79001 
77863 
76756 


81271 
80071 
78905 
77770 
76665 


81169 
79973 
78809 
77677 
76574 


81068 
79875 
78714 
77584 
76483 


80968 
79777 
78618 
77491 
76393 


80867 
79679 
78523 
77398 
76303 


80767 
79581 
78428 
77306 
76213 


80667 
79484 
78334 
77214 
76123 


8 
1 

2 
3 

4 


19 
38 
67 
77 


0.76033 
74972 
73937 
72927 
71940 


75944 
74885 
73852 
72843 
71859 


75854 
74798 
73767 
72T61 
71778 


75765 
74711 
73682 
72678 
71697 


75676 
74624 
73597 
72595 
71616 


75588 
74537 
73513 
72513 
71536 


75499 
74451 
73429 
72430 
71456 

70503 
69571 
68660 
67769 
66896 

66041 
06204 
64383 
63578 
62789 


75411 
74365 
73345 
72348 
71375 


75323 
74279 
73261 
72266 
71295 


75235 
74193 
73177 
72185 
71215 

70268 
69342 
68436 
67549 
66681 


75147 
74108 
73093 
72103 
71136 


75059 
74022 
73010 
72021 
71056 


8 
1 

a 

3 
4 


17 
34 

61 

68 


0.70976 
70035 
69113 
68212 
67330 


70897 
69957 
69038 
68138 
67257 


70818 
69880 
68962 
68064 
67185 


70739 
69802 
68886 
67990 
67112 


70660 
69725 
68811 
67916 
67040 


70581 
6964H 
68735 
67842 
66968 


70424 
69495 
68585 
67695 
66824 


7034C 
69418 
68510 
67622 
66752 


70190 
69265 
68361 
67476 
66609 


70112 
69189 
68287 
67403 
66538 


8 
1 

2 
3 

4 


15 
30 
45 
60 


0.66466 
65620 
64791 
63979 
63182 


66395 
65551 
64723 
63912 
63116 


66324 
65481 
64655 
63845 
63050 


66253 
65411 
64587 
63778 
62985 


66182 
65342 
64519 
63711 
62919 


66112 
65273 
64451 
63645 
62854 


65971 
65135 
64315 
63512 
62724 


65900 
65066 
64248 
63445 
62659 


65830 
64997 
64180 
63379 
62594 


65^0 
649>JS 
Mlh 
633 il 

61759 
61004 
60262 
59534 

58818 


66690 
64860 
64046 
63247 
62464 


8 
1 

a 

3 
4 


14 
27 
41 
54 


0.02400 
61633 
60879 
60140 
59414 


62335 
61569 
60817 
60079 
69354 


62271 
61506 
60755 
60018 
59294 


62207 
61443 
60693 
59957 
59234 


62142 

61380 
60632 
59897 
59175 


62078 
61317 
60570 
59836 
59116 


62014 
61254 
60508 
59775 
69056 


61950 
61192 
60447 
59715 
58996 


61867 
61129 
60385 
59655 
58937 


61823 
61066 
60324 
59594 

58878 


61696 
60942 
60201 
59474 
58769 


8 

1 

2 
8 

4 


IS 
26 

37 
50 



TABLE XXVII. 165 

To find the lATlTUDB by double altitudes, end the elapsed time. 
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10104 

4S6a9 
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11 9 

alia 
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3 Ifl 
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3 IS 
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lee TABLE XXVII. 

To iSad the latitude by double AL TiTUPKSt and the elapsed time. 

HALF ELAPSED TIME. 



2 Hours. 





1 

2 

s 

4 



5 
6 

7 
8 
9 



10 
II 
12 
13 
14 



15 
16 
IT 
IS 
19 



21 
22 
23 
24 



25 
26 
27 

28 
29 



30 
31 
32 
33 
84 



35 
36 
37 
38 
39 



40 
41 
42 
48 
44 



0» 



0.30108 
29776 
29453 
29133 
28816 



0.28502 
28193 
27884 



2757927554 



27277 



27252 



0.26978 
26682 
26389 
26099 
25811 



26954 
26658 
26366 
26075 
25787 



0.25526 
25244 
24964 
24687 
24413 



25503 
25220 
24941 
24664 
24390 



20 0.24141 



0.22819 
22561 
22306 
22054 
21803 



to. 30348 
20113 
19880 



45 
46 
47 
48 
49 



50 
51 
52 
53 
54 



55 
56 
57 

68 



23872 
23605 
23340 
23078 



24118 
23849 
28583 
23318 
23056 



0.21555 



20824 
20586 



0.19198 



18525 
18306 



0.18089 
17874 
17660 
17449 
17239 



0.17032 
16826 
16622 
16419 
16219 



0.16020 
15823 
16628 
15434 



59 I 15242 



5» 



30076 30048 



29749 
29426 
29107 
28790 



28476 
28166 
27858 



22797 
22540 
22285 
22033 
21783 



21535 



21309 21289 
21066 21046 



20804 
20565 



20328 
20098 
19861 



10« 



29722 
29400 
29080 
28764 



28450 
28140 
27838 



2762927503 



27227 



26929 
26633 
26341 
26051 
25763 



25479 25455 



25197 
24918 
24641 
24367 



24096 
23827 
23560 
23296 
23035 



22519 
22264 
22012 
21762 



21514 
21269 
21025 
20784 
20545 



19649 19630 
19420 19401 



20309 
20074 
19841 
19611 
19382 



19174 



18968 1.8950 
18746 18727 



18506 
18288 



18071 
17856 
17643 
17431 
17222 



17014 
16809 
16606 
16403 
16202 



16004 
15807 
15611 
15418 
15226 



191561 
18931 



18488 
18269 



15» 



30021 
29696 
29373 
29054 
28737 



28424 
28114 
27807 



27202 



26904 
26609 



26816 26292 



26027 
25740 



25174 
24895 
24618 
24345 



24073 
23805 
23538 
23274 
23013 



22776 22754 



22497 
22243 
21991 
21741 



21494 
21248 
21005 
20764 
20526 



20280 
20054 
19822 
19592 
19363 



19137 



18709 18690 



18470 
18251 



18053 



17838 17820 



17625 
17414 
17205 



16997 
16792 
16588 
16386 
16186 



15987 
15790 
15595 
16402 
15210 



18035 



17607 
17396 
17187 



16980 
16775 
16571 
16360 
16169 



15971 
15774 
15679 
16386 
15194 



20* 



29994 
29668 
29346 
29027 
28711 



28398 
28089 
27782 
27478 
27177 



26879 
26584 



26003 
25716 



25432 
25150 
24872 
24595 
24322 



25408 
25127 
24849 
24573 
24299 



24051 
23782 
23516 
23253 
22991 



22733 
22476 
22222 
21970 
21720 



21473 
2122b 
20985 
20744 
20506 



20269 
20035 
19808 
19572 



19118 



18913 18894 



18672 
18452 
18233 



18017 
17802 
17590 
17379 
17170 



16963 
16758 
16554 
16352 
16152 



15954 
15758 
15568 
16370 
15178 



25* 



29967 
29641 
29319 
29001 
28685 



28372 
28063 
27756 
27453 
27152 



26855 
26560 
26268 
25979 
25692 



2402b 
23760 
23494 
23231 
22970 



22711 
22455 
22201 
21949 
21700 



21453 
21208 
20965 
20724 
20486 



20250 
20016 
19783 
19553 



1934419325 



19099 
18875 
18653 
18433 
18215 



17999 
17785 
17572 
17361 
17153 



16946 
16741 



16336 
16136 



15938 
15741 
15547 
15354 
15162 



30* 



29939 
29614 
29293 
28974 
28669 



28347 
28037 
27731 
27428 
27127 



26830 
26535 
26244 
25956 
2566b 



25385 
25104 
24825 
24550 
24277 



24006 
23738 
23472 
23209 
22948 



23983 
23716 
28450 
23187 
22926 



22^90 



22434 22412 



22180 
21928 
21679 



21432 
21187 
20946 
20704 
20466 



20230 
19996 
19764 
19534 
19306 



19081 
18857 
18635 
18415 
18197 



17981 
17767 
17554 
17344 
17185 



16929 
16724 



1653716520 



16819 
16119 



15921 
15725 
15531 
15338 
15147 



35« 



29912 
29587 
29266 
28948 
28633 



28321 
28012 
27706 
27403 
27103 



26805 
26611 
26219 
25931 
25645 



25861 
25080 
24802 
24527 
24254 



26781 
26487 
26195 
25907 
25621 

25338 
25057 
24779 
24504 
24231 



22668 



22159 
21907 
21658 



21412 
21167 
20925 
20685 
20446 



20211 
19977 
19745 
19515 
19288 



19062 



40* 



29885 
29561 
29239 
28921 
28607 



28295 
27986 
27680 
27378 
27078 



2420924186 



23961 
23693 
28428 
23165 
22906 



23939 
23671 



22647 
22391 
22138 

21887 
21638 



21391 
21147 
20905 
20665 
20427 



20191 
19957 
19726 
19406 
19269 



19043 



188S8 18820 



18617 
18397 
18179 



17963 
17749 
17537 
17327 
1711b 



16911 
16707 
16503 
16302 
16103 



15905 
15709 
15514 
15322 
16131 



18598 
18379 
18161 



17945 
17731 
17519 
17309 
17101 



16894 
16690 
16487 
16285 
16086 



15888 
15692 
15498 
15306 
15115 



45« 



20858 
29534 
29213 
28895 
28580 



28260 
27960 
27655 
27352 
27053 



26756 
26462 
26171 
25883 
25597 



25814 
25034 
24756 
24481 



23143 

22883 



22625 
22370 
22117 
21866 
21617 



21371 
21127 

20885 
20646 
20407 



20171 
19938 
19707 
19477 
19260 



50* 



29831 
29507 



2918629160 
2886928842 



28554 



28248 
27935 
27680 
27827 
27028 



26732 
26438 
26147 
25869 
25578 



25291 
25011 
24738 



24458 24436 



23916 
23649 



2340623384 23362 



23122 
22862 



22604 
22349 
22096 
21845 
21597 



21350 
21106 
20864 
20625 
20387 



20152 
19919 
19687 
19458 
19231 



55« 



29804 
29480 



28528 



28217 
27909 
27604 
27802 
27003 



26707 
26414 
26123 
25835 
255501 



25267 
24987 
24710 



24163 



23894 
23627 



23100 
22840 



22583 
22328 
22075 
21824 
21576 



21330 
21086 
20844 
20605 
20368 



20132 
19899 
19668 
19439 
19212 



19024 i9<if^> 18987 



1S801 

18580 
18360 
18143 



17927 
17713 
17502 
17292 
17083 



16877 
16673 
16470 
16269 
16070 



15872 
15676 
15482 
16290 
15099 



18783 
18561 
18342 
18125 



17909 
17696 
17484 
17274 
17066 



16860 
16656 
16453 
16252 
16058 



15856 
15660 
15466 
15274 
15083 



18764 
18543 
18324 
18107 



17891 
17678 
17467 
17257 
17040 



16843 
16639 
16436 
16236 
16037 



15839 
15644 
15450 
15258 
15067 



Pro.fti. 



8 
1 

2 
3 

4 



2 
3 
4 



5 

10 
16 

21 



5 

10 
15 
20 



5 
10 
14 
19 



5 

9 

14 

18 



4 



13 

18 



4 

8 

13 

17 



4 

8 

12 

16 



4 

8 

11 

15 



4 

T 

11 

14 



4 

T 

11 

14 



S 

7 

10 

14 



3 

6 

10 

13 









I 

ill 



TABLE XXVII. 

To find the latitude by double altitudes 


167 
>• and the elapsed time. 


HALF ELAPSED TIME. 


3 Hours. 


M 


0« 


&• 


10* 


16« 


20* 


25* 


30« 


86* 


40* 


461 


50* 


55« 


Pro.iiU.|| 




1 

2 
8 

4 


0.16052 
14863 
14676 

. 14490 
14307 


15036 
14847 
14660 
14475 
14291 


15020 
14832 
14645 
14460 
14276 


16004 
14816 
14629 
14444 
14261 


14988 
14800 
14614 
14429 
14246 


14973 
14785 
14598 
14414 
14231 


14967 
14769 
14683 
14398 
14215 


14941 
14754 
14567 
14883 
14200 


14926 
14738 
14662 
14368 
14185 


14910 
14722 
14537 
14352 
14170 


14894 
14707 
14521 
14387 
Ml 65 


14879 
14691 
14506 
14322 
14140 




8 

6 
10 
18 


5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 


0.14124 
13944 
13765 

13587 
13411 


14109 
13929 
18750 
13573 
13397 


14094 
13914 
13735 
13568 
13382 


14079 
18899 
13720 
13543 
13368 


14064 
13884 
18705 
13528 
13353 


14049 
13869 
13691 
13514 
13339 


14034 
13854 
13676 
13499 
13324 


14019 
13889 
13661 
13484 
13309 


14004 
13824 
13646 
13470 
13296 


13989 
13809 
13632 
13455 
13280 


13974 
13795 
13617 
13441 
13266 


13059 
13780 
13602 
18426 
18251 




3 

6 



12 


0.13237 
13064 
12893 
12723 
12554 


13223 
13050 
12878 
12709 
12540 


13208 
13036 
12864 
12693 
12527 


13194 
13021 
12850 
12681 
12513 


13179 
13007 
12836 
12667 
12409 


13166 
12992 
12822 
12652 
12485 

12318 
12154 
11990 
11828 
11668 


13150 
12978 
12808 
12638 
12471 


13136 
12964 
12793 
12624 
12467 


13122 
12950 
12779 
12610 
12443 


13107 
12936 
12765 
12596 
12429 


13003 
12991 
12761 
12582 
12415 


13078 
12907 
12737 
12568 
12401 




8 

6 

8 

11 


0.12388 
12222 
12058 
11896 
11734 


12374 
12208 
12044 
11882 
11721 

11661 
11403 
11246 
11091 
10937 


12360 
12195 
12031 
11869 
11708 


12346 
12181 
12017 
lia55 
11694 


12332 
12167 
12004 
11842 
11681 


12305 
12140 
11977 
11815 
11654 


12291 
12126 
11963 
11801 
11641 


12277 
12113 
11950 
11788 
11628 


12263 
12099 
11936 
11775 
11614 

11456 
11299 
11143 
10988 
10835 

10683 
10533 
10384 
10236 
10090 


12250 
12085 
11922 
11761 
11601 


12236 
12072 
11909 
11748 
11588 

11429 
11272 
11117 
10968 
10810 




8 

6 

8 

10 


20 
21 
22 
23 
24 


0.11576 
11416 
11259 
11104 
10950 


11648 
11390 
11233 
11078 
10924 


11535 
11377 
11220 
11066 
10911 


11522 
11364 
11207 
11052 
10899 


11509 
11351 
11194 
11040 
10886 


11495 
11338 
11182 
11027 
10873 


11482 
11326 
11169 
11014 
10861 


11469 
11312 
11156 
11001 
10848 

10696 
10645 
10396 
10248 
10102 


11443 
11286 
11130 
10975 
10822 




8 

5 

8 

10 


25 
26 
27 
28 
29 

30 
31 
32 
33 
34 


0.10797 
10646 
10496 
10347 
10199 


10784 
10633 
10483 
10335 
10187 


10772 
10621 
10471 
10322 
10176 


10759 
10608 
10468 
10310 
10163 


10746 
10596 
10446 
10298 
10151 


10734 
10583 
10433 
10285 
10138 

09993 
09849 
09706 
09564 
09424 


10721 
10570 
10421 
10273 
10126 


10709 
10568 
10409 
10261 
10114 


10671 
10520 
10372 
10224 
10078 


10658 
10508 
10359 
10212 
10066 




2 

5 

T 

10 


0.10053 
09909 
09765 
09623 
09482 


10041 
09897 
09753 
09611 
09471 


10029 
09885 
09741 
09599 
09459 


10017 
09873 
09730 
09588 
09447 


10005 
09861 
09718 
09576 
09436 


09981 
09837 
09694 
09562 
09412 


09969 
09826 
09682 
09541 
09401 


09967 
09813 
09670 
09529 
09389 


09945 
09801 
09668 
09617 
09377 


09933 
09789 
09647 
09606 
09366 


09921 
09777 
09635 
09494 
09354 




2 

5 

7 

10 


35 
36 
37 
38 
39 


0.09343 
09204 
09067 
08981 
08797 


09831 
09193 
09056 
08920 

08786 


09319 
09181 
09046 
08909 
08776 


09308 
09170 
09033 
08808 
08763 


09296 
09158 
09022 
08886 
08752 


09285 
09147 
09011 
08876 
08741 

08608 
08477 
08347 
08217 
08089 


09273 
09136 
08999 
08864 
08730 


09262 
09124 
08988 
08853 
08719 


09250 
09113 
08977 
08842 
08708 


09239 
09101 
08965 
08830 
08697 


09227 
09090 
08954 
08819 
08686 


09216 
09079 
08943 
08808 
08675 




2 
4 

7 
9 


40 
41 
42 
43 
44 


0.08664 
08532 
08401 
08271 
08143 


08653 
08521 
08390 
08260 
08132 


08642 
08510 
08379 
08250 
08121 

07994 
07869 
07744 
07620 
07498 


08630 
08499 
08368 
08239 
08111 


08619 

08488 
08357 
08228 
08100 


08697 
08466 
08336 
08207 
08679 


08586 
08455 
08325 
08196 
08068 

07942 
07816 
07692 
07669 
07448 


08575 
08444 
08314 
08185 
08058 


08664 
08433 
08303 
08176 
08047 


08663 
08422 
08293 
08164 
08037 


08542 
08412 
08282 
08163 
08026 




2 
4 

7 
9 


45 
46 

47 
48 
49 


0.08015 
07889 
07765 
07641 
07518 


08005 
07879 
07754 
07631 
07508 


07984 
07858 
07734 
07610 

07488 


07973 
07848 
07723 
076U0 
07478 


07963 
07837 
07713 
07590 
07468 


07952 
07827 
07703 
07580 

07458 


07931 
07806 
07682 
07559 
07437 


07921 
07796 
07672 
07549 
07427 


07910 
07785 
07661 
07539 
07417 


07900 
07775 
07651 
07529 
07407 

07287 
07168 
07050 
06933 
06818 




2 
4 
6 

8 


50 
61 
52 
53 
54 


0.07397 
07277 
07158 
07040 
06923 


07387 
07267 
07148 
07030 
06014 


07377 
07267 
07138 
07021 
06904 

06789 
06675 
06561 
06449 
06339 


07367 
07247 
07128 
07011 
06894 


07357 
07237 
07119 
07001 
06885 


07347 
07227 
07109 
06991 
06876 


07337 
07217 
07099 
00982 
06866 


07327 
07207 
07089 
06972 
06856 


07317 
07198 
07079 
06962 
06846 


07307 
07188 
07070 
06953 
06837 


07297 
07178 
07060 
06943 
06827 




2 
4 

6 

8 


65 
56 
67 
68 
1 69 


0.06808 
06693 
06580 
06468 
06357 


06798 
06684 
06671 
06459 
06348 


06779 
06666 
06552 
06440 
06329 


06770 
06656 
06543 
06431 
06320 


06760 
06646 
06533 
06422 
06311 


06761 
06637 
06524 
06412 
06302 


06741 
06627 
06516 
06403 
06293 


06732 
06618 
06505 
06394 
06284 


06722 
06608 
06496 
06385 
06274 


06712 
06599 
06487 
06375 
06265 


06703 
06590 
06477 
06366 
06256 




2 
4 
6 
8 



168 TABLE XXVII. 

To find the latitude by double altitudes, and the elapsbd time. 

HALF ELAPSED TIME. 



4 Hours. 





1 

2 

s 

4 



0» 



0.06247 
06138106129 
06030 0602! 



6 
6 

7 
8 




10 
11 
12 
18 
14 



15 
16 
IT 

18 
19 

20 
21 
22 
23 
24 



25 
26 
27 
28 
29 



80 
31 
32 
33 

34 



35 
36 
37 

38 
39 



40 
41 
42 
43 
44 



45 
46 
47 

48 

Ho 

51 
52 
53 
54 



55 
56 
57 

58 
59 



5« 



06238 
06129 
0602! 
05915 



05924 
05818 05809 



0.05714 
05610 
05508 
05407 
0530G 



0.05207 
05109 
05012 
04916 
04821 



0.04727 
04634 
04542 
04451 
04361 



10« 



0622906220 



06120 
06013 



05705 
05602 
05499 
05398 
05298 



05199 
05101 
05004 
04908 
04813 



0.04272 
04185 
04098 
04012 
03927 



0.03843 
03760 
03678 
08597 
08517 



0.03439 
03361 
03283 
03207 
03132 



03432 
03354 
03277 
03201 
03126 



0.03058 
02985 
02913 
02841 
02771 



0.02701 
02633 
02565 
02499 
02433 



0.02368 
02304 
02241 
02179 
02118 



a. 02058 
01999 
01940 
01883 
01826 



0.01771 
01716 
01662 
01609 



04719 
04626 
04535 
04444 
04354 



05801 



05696 
05593 
05491 
05390 
05290 



15* 



06111 
06004 



0590605897 



05792 



05191 
05093 
04996 
04900 
04805 



05688 
05585 
05482 
05381 
05281 



20* 



06211 
06102 
05995 
05888 
05783 



05679 



05576 05567 



05183 
05085 
04988 
01892 
04797 



04265 
04177 
04091 
04005 
03920 



03836 03829 



03753 
03672 
03591 
03511 



03052 
02979 
02907 
02835 
02765 



02696 
02627 
02560 
02493 
02428 



02363 
02299 
02286 
02174 
02113 



02053 
01994 
01936 
01878 
01822 



01557101553 



01766 
01711 
01658 
01605 



04711 04704 
04619 04611 
04527 04519 
0443604429 
0434604339 



04258 
04170 
04083 
03998 
03913 



03747 
03665 
03584 
03504 



03425 
03348 
08271 
03195 
03120 



03419 
03341 
03264 
03180 
03114 



03046 
02973 
02901 
02829 
02759 



02690 
02622 
02554 
02488 
02422 



02358 
02294 
02231 
02169 
02108 



02048 
01989 
01931 
01873 
01817 



01761 
01707 
01653 
01600 
01548 



04250 
04163 
04076 
03991 
03906 



05474 
05373 
05278 



U5174 
05077 
04980 
04884 
04790 



04696 
04603 
04612 
04421 
04332 



25* 



06202 
06093 



05880 



30* 



06192 
06084 



06986 05977 



05871 



0577405766 



05670 



0546605457 



05305 
05265 



05166 
05068 
04972 



04782 



03822 
03740 
03658 
03577 
03498 



03412 
03335 
03258 
03182 
03107 



03040 
02967 
02805 
02824 
02753 



03034 
02961 
02889 
02818 
02748 



02684 
02616 
02549 
02482 
02417 



02289 
02226 
02164 
02103 



02043 
01984 
01926 
01869 
01812 



01767 
01702 



01544 



04243 
04156 
04069 
03964 
03899 



03815 
03733 
03651 
03571 
03491 



03406 
03328 
03252 
03176 
03101 



02670 
02610 
02543 
02477 
02411 



02352 02347 



02283 
02221 



02098 



02038 
01979 
01921 
01864 
01808 



01752 
01698 



0164001644 
01596 01592 



01540 



04688 
04606 
04504 
04414 
04324 



05662 
05559 05550 



05158 
05060 
04964 



0487604868 



04774 



04236 
04148 
04062 
03976 
03892 



03809 
03726 
03645 
03564 
03484 



03399 
03322 
03245 
03170 
03095 



03027 
02955 
02883 
02812 
02742 



02673 
02605 
02538 
02471 
02406 



02342 
02278 
02215 



02159 02154 



02093 



02033 
01974 
01916 
01859 
01803 



01748 
01693 
01640 
01587 
01535 



04680 
04588 
04497 
04406 
04317 



35" 



06183 
06075 
05968 
05862 
05757 



05356105348 
05257 



05653 
05550 
05449 
05348 
05248 



40* 



06174 



0606606057 



05959 
05853 
05748 



05150 
05052 



0495604948 



04860 
04766 



04228 
04141 
04055 
03069 
03885 



03802 
03719 
03638 
03557 
03478 



03303 
03315 
03230 
03163 
03089 



03021 
02949 
02877 
02806 
02736 



02667 
02599 
02532 
02466 
02401 



02336 



02210 
02149 
02088 



02028 
01970 



01865 
01798 



01743 



01635 
01583 
01531 



04673 
04580 
04489 
04399 
04309 



04221 
04134 
04048 
03962 
03878 



05645 
05542 
05440 
05340 
05240 



05142 
05044 



04852 
04758 



04665 
04573 
04481 
04391 
04302 



45* 



06165 



05844 
057401 



50* 



06156 
06048 



0595005941 



05636 05627 



05533 
05432 
05331 
06232 



05133 
05036 
04940 
04845 
04760 



03795 
03712 
03631 
03551 
03471 



03015 
02943 
02871 
02800 
02730 



02661 
02593 
02526 
02460 
02395 



02331 



02273 02268 



02205 
02144 



02023 
01965 



01912 01907 



01850 
01794 



01739 



0168901684 



01631 
01578 
01527 



04214 
04127 
04040 
03956 
03871 



03788 
03706 
03624 
03544 
03465 



0338003380 



03809 
03233 
03157 
03083 



03303 
03226 
03151 
03077 



03009 
02937 
02865 
02794 
02725 



02588 
02521 
02455 
02390 



02262 
02200 



02083 02078 



02018 
01960 
01902 



01789 



01523 



04657 
04565 
04474 
04384 
04295 



04206 
04119 
04033 
03948 
03864 



05731 



55« 



06147 
06039 
05938 



0583605827 



05722 



05525 



05423105415 



05323 
05224 



05125 
05028 
04932 
04837 
04743 



04649 
04557 
04466 



05619 
05516 



Fm. 



jt*- 



1 
2 
8 

4 



2 
4 
5 
7 



05315 
05215 



05117 
05020 
04924 
04829 
04735 



04642 
04550 
04459 



0437604369 



04287 



0419904192 



03781 
03699 
03618 
03537 
03468 



03003 
02931 
02859 
02788 
02719 



0265602650 



02582 
02515 
02449 
02384 



0232602320 



02195 



0213902134 02128 



02073 



02014 
01955 
01897 



01845 01840 



01785 



01734 01730 
0168001675 
01627 01622 
01574 01570 



01518 



04112 
04026 
03941 
03857 



03774 
03692 
03611 
03531 
03452 



03373 
03296 
03220 
03145 
08070 



03367 
03290 
03214 
03138 
03064 



02997 02991 



02925 
02853 
02783 
02713 



02644 



02444 
02370 



02315 
02257 02252 



02190 



02068 



01950 
01892 
01836 
01780 



01725 



01618 



04280 



04105 
04019 
03934 
03850 



8 
1 

2 

8 
4 



2 
4 
5 
7 



8 
1 

2 
3 

4 



2 

3 
5 
6 



1 

2 
3 
4 



2 
8 
5 

6 



8 
1 

2 
3 



03767 
03685 
03604 
03524 
03445 



02919 
02847 
02777 
02707 



02639 



02577 02571 
02510 02504 



02438 
02374 



02310 
02247 
02185 
02123 
02063 



0200902004 



01945 
01888 
01831 
01775 



01720 



01671 01666 



01618 



0156601561 
0151401510 



I 
8 
4 

6 



8 
1 

2 
8 

4 



1 
3 

4 
6 



8 
1 

2 
3 
4 



1 
2 
4 
5 



8 
1 

2 
3 
4 



1 
2 
4 
5 



8 
1 

2 
8 
4 



1 
2 

3 
4 



8 
1 

2 
3 
4 



1 
2 
3 
4 



8 
1 

2 
8 

4 



I 

2 
3 
4 



8 
1 

2 
3 

4 



1 

2 
2 
8 



TABLE XXVIl. 
To find th^ LATITUDE by DOPBLK altitpd bs, and 



169 

the ELAPSED TIME. 



HAL» ELAPSED TIME. 



6 Hours. 





1 

2 
8 
4 



0» 



0.01506 01501 
01455 01451 
01406 01402 
01357 01353 
01310 



0.01263 
01217 
01172 
01128 
01084 



0.01042 
01000 
00060 
00920 
00881 

0.00843 
00805 
00769 
00733 
00699 



0.00665 
00632 
00600 
00568 
00538 



0.00508 
00480 
00452 
00425 
00399 



0.00373 

00349 

00325 

00302 

_00280 

0.00259 
00239 
00219 
00200 
00183 



0.00166 
00149 
00134 
00120 



5* 



01306 01302 



01259 01255 



01213 
01168 
01124 
01081 



01038 
00997 
00956 
00916 
00878 



008401 
00802 



00766 00763 



00731 
00696 



00662 
00629 
00597 
00566 
00536 



00506 
00477 
00450 
00423 
00396 



00371 
00347 
00328 
00300 
00278 



00257 
00237 
00218 
00199 
00181 



10» 



01497 
01447 
01308 
01349 



01209 
01164 
01120 
01077 



15* 



01493 
01443 
01394 
01345 
01298 



20* 25* 



0148901485 



01251 



01206 012Q2 



01035 
00993 
00953 
00913 
00874 



00836 
00799 



00728 
00693 



00659 
00627 
00595 
00563 
00533 



00657 
00624 
00592 
00561 
00531 



00504 
00475 
00447 
00420 
00304 



00369 
00345 
00321 
00298 
00277 



00256 
00235 
00216 
00107 
00180 



00164 00163 



00148 
00133 
00118 



00106 00105 



0.00093 
00081 
00070 
00060 
00050 

0.00041 
00084 



00041 
00033 
00027 00026 



00020 
00016 



0.00010 
00007 
00004 
00002 
00000 



00092 
00080 
00069 
00059 
00049 



00020 
00015 



OOOIO 
00006 
00004 
00002 
00000 



00147 
00132 
00117 
00104 



01161 
01117 
01074 



01031 
00990 
00960 
00910 
00871 



00833 
00796 
00760 
00725 



00690 00687 



00654 
00621 
00589 
00558 
00528 



00501 
00473 
00445 
00418 
00892 



0U499 
00470 
00443 
00416 
00390 



00367 
00343 
00319 
00297 
00276 



00254 
00284 
00214 
00196 
00178 



00162 
00146 
0U130 
00116 
00103 



00091 
00079 
00068 
00058 
00049 



0004000089 



00032 
00025 
00019 
00014 



00010 
00006 
00003 
00001 
00000 



00090 
00078 
00067 
00067 
00048 



00032 
00025 
00019 
00014 



00009 
00006 
00003 
00001 
00000 



01439 
01390 
01341 
01294 



01247 



01167 
01113 
01070 



01028 
00987 
00946 
00907 
00868 



00880 
00793 
00757 
00722 



00365 
00341 
00317 
00295 
00273 



00252 
00232 
00213 
00194 
00177 



00160 
00144 
00129 
00115 
00102 



01436 
01386 
01837 
01290 



30* 



01244 
01108 
01163 
OHIO 
01067 



01 024 
00988 
00943 
00903 
00865 



00827 
00790 
00764 
00719 
00685 



00661 
00618 
00587 
00556 
00626 



00406 
00468 
00440 
00414 
00388 



00494 
00466 
00438 
00412 
00386 



00363 
00339 
00315 
00293 
00271 



00250 
00280 
00211 
00103 
00176 



00089 
00077 



00066 00066 



00066 
00047 



00089 
00031 
00024 
00018 
00013 



00009 
00006 
00003 
00001 



00169 
00143 
00128 
00114 
00101 



00088 
00076 



00056 
00046 



00088 
00031 
00024 
00018 
00013 



00009 
00005 
00003 
00001 



OOOOOlOOOOO 



01480 
01431 
01382 
01333 
01286 



01240 
01194 

01160 
01106 
01063 



01021 
00980 
00940 
00900 
00862 



00824 
00787 
00751 
00716 
00682 



00821 
00784 
00748 
00713 
00679 



00648 
00616 
00684 
00553 
00623 



00492 00489 
00468 00461 
00436 00434 
00409|00407 



00361 
00337 
00318 
00291 
00269 



00249 
00229 
00210 
00191 
00174 



00157 
00142 
00127 
00113 
00099 



00087 
00075 
00066 
00055 
00046 



00037 
00030 
00023 
00017 
00013 



00008 
00005 
00003 
00001 
00000 



35* 



01476 01472 



01426 
01377 
01329 
01282 



01236 
01191 
01146 
01102 
01059 



01018 
00976 
00936 
00897 
00868 



00818 
00781 
00746 
00710 
00676 



00646 
00613 
00581 
00551 
00521 



00643 
00610 
00579 
00548 
00518 



00384 



00350 
00836 
00312 
00289 
00267 



00247 
00227 
00208 
00190 
00178 



00156 
00140 
00126 



00098 



00086 
00076 
00064 
00054 
00045 



00087 



00023 
00017 



00008 
00005 
00002 
00001 
00000 



40« 



01422 
01373 
01325 
01278 



01232 
01187 
01142 
01009 
01056 



01014 
00973 
00933 
00894 
00866 



00815 
00778 
00742 
00707 
00673 



00640 
00608 
00576 
00646 
00516 



00487 
00459 
00431 
00406 



00382 



00867 
00333 
00310 
00287 
00266 



00245 
00226 
00207 
00188 
00171 



00155 
00139 
00124 



00112 00110 



00097 



00086 
00074 
00063 
00053 
00044 



00086 



00029 00029 



00022 
00016 



00012 00012 



00008 
00005 
00002 
00001 



45* 



01468 
0141b 
01369 
01321 
01274 



01228 01224 
0117<J 



01183 
011391 
01095 
01052 



01011 
00970 
00930 
00890 
00862 



00355 
00331 
00808 
00286 
00264 



00244 
00224 
00205 
00187 
00170 



00153 
00138 
00123 
00109 
00096 



00084 
00073 
00062 
00052 
00044 



00035 
00028 
00022 
00016 
00011 



50> 



01464 
01414 
01865 
01818 
01271 



66» Pro.pta. 



01400 
01410 
01361 
01314 
01267 



01135 
01092 
01049 



01007 
00966 
00926 
00887 
008491 



00812 
00776 
00739 
00704 
00670 



00637 
00606 
00574 
00543 
00513 



00484 
00456 
00429 
00403 



00879 00377 



00353 
00329 
00306 
00284 
00262 



00242 
00222 
00204 
00186 
00168 



00152 
00137 
00122 
00108 
00095 



00083 
00072 
00061 
00052 
00043 



00008 
00004 
00002 
00001 



OOOOOlOOOOO 



00035 
00028 
00021 
00016 
00011 



00007 
00004 
00002 
00001 
00000 



01221 
01176 
01181 
01088 
01046 



01004 
00963 
00923 
00834 
00846 



00808 
00772 
00786 
00702 
00668 



00635 
00602 
00571 
00641 
00611 



00482 
00464 
00427 
00401 
00375 



00861 
00327 
00304 
00282 
00261 



00240 
00221 
00202 
00184 
00167 



00151 
00135 
00121 
00107 
00094 



00082 
00071 
00060 
00051 
00042 



00034 
00027 
00021 
00016 
00011 



00007 
00004 
00002 
00001 
00000 



1 
2 
3 
4 



s 
1 
2 
8 
4 

7 
1 

2 
8 
4 



8 
1 

2 
3 
4 



8 
1 

2 
3 
4 



I 
2 
3 

4 



1 
2 
2 

8 



1 
2 
2 
3 

1 
1 
2 
2 



1 
1 
2 
2 



1 
1 
2 
2 




1 
1 
2 




1 
1 
2 




1 
1 
2 





I 
1 





1 
1 







1 







1 



1 



170 TABLE XXVIII. 

To find the latitpdb by popblb altitpdbs, snd ti» MUAFCT^ TIM»> 



MIDOLBTIMB. 



flour. 





1 

9 

s 

4 



5 
6 

r 

8 
9 



10 

11 

12 
18 
14 



0» 



3.00000186107 10270 
4 04086 97561 00779 
3.24187 25960|a7668 

41796 

6428955184 56061 



8.6397816460605402 
71895 



78588 
84865 
89498 



8.04071 
2 96807 
4.01983 
05456 
08671 



15 
16 
17 

18 
19 



4.11663 
14461 
17090 
19567 
21910 



20 
21 



28 
24 



4.24133 
26246 
28260 
10185 
32026 



25 
26 
27 
28 
29 



80 
81 
82 
38 
34 



14.41678 41793141912 
4808843204 



85 
86 
37 

38 
89 

40 
41 
42 
48 
44 



45 

46 
47 

48 
49 



50 
51 
52 
58 
54 



55 
66 
57 

68 
59 



94431 
98535 
02283 
05738 
08928 



24313 
26417 
28424 
30341 
32176 



4.88798 
86489 
87121 
88692 
40209 



44459 



45786 45895 
47073 47179 



4.48323 
49536 



60716 50813 
61864 51958 
52961 53073 



4.64070 



6616656251 



67176 



62778 



14.68637 63708 
64483164553 
65312 



5« 



72494 
79102 

84835 
89898 



11903 
14687 
17802 
19768 
22100 



24492 
26588 
28687 
30497 
32326 



33937 
35627 
37254 

88821 
40383 



44571 



48425 
49636 



54160 



651315521055806 



67260 



68163 58244 58325 



[4.5912715920659285 
6006960146 60223 
600006106661141 
61891 61965 62089 



65880 65448 
66125 B6192 66258 
66922 66987 07053 



69963 
70689 



4.67703 67768 67832 
68471 68534 68597 
69224 69286 69848 



10* 



73085 
79609 
85280 
90294 



94788 
98860 
02581 
06008 
09184 



12142 
14911 
17513 
19967 
22289 



34080 
35765 
37387 
38949 
40466 



43320 
44683 
46003 

47284 



48527 
49735 
50910 
52062 
53165 



54249 



56386 
57843 



6284662918 



03779 
64622 



70024 70086 
70749rr0809 



15* 



88879 
03776 
29302 
45272 
56921 



66097 
73667 
80111 
86721 
90687 



95143 
99183 
02878 
06282 
09488 



12880 
15184 
17723 
20165 
22477 



24671 
26758 
28750 
80668 
32475 



34228 
35903 
37519 
39077 
40579 



42081 
48435 
44794 
46111 
47889 



48629 
49834 
51006 
52146 
58256 



54338 
55392 
56421 
57425 
58406 



59364 
60301 



62113 
62991 



63850 
64692 
65517 
66325 
67118 



20* 



46378 66064 



06578 
30882 
46371 
57764 



66781 
74242 
80607 
86157 
91076 



95494 
99503 
03172 
06554 
09691 



12616 
15355 
17932 
20363 
22664 



24849 
26928 
28911 
30807 
32623 



34365 
36040 
37651 
39204 
40702 



43560 
44006 
46219 
47494 



48731 
49933 
51102 
52240 
53347 



54427 
55479 
56506 
57508 

58487 



59413 
60378 



61217 61292 61368 



62187 
63063 



68021 
64761 
65584 
66392 
67184 



67897 67961 
68660 68723 
69410 69472 
70146 
7086U 70928 



25* 



09211 
32406 
47443 
58592 



67454 
74810 
81098 
86589 
91462 



95843 
99821 
08464 
06824 
09943 



12851 
15576 



18139 18346 
2055920755 



22850 



2502626202 25878 



27097 
29073 
30962 
32771 



34508 
36176 
37783 
89331 



34649 
36313 
37914 
39457 



4215042268 



43665 
45017 
46327 
47598 



48833 
50032 
51198 
52333 
53438 



54515 
55566 
56590 
57590 
58567 



59522 
60455 



62261 



63991 
64830 
65652 
66458 
67249 



70206 70267 



68025 
6.'<786 
69533 
70267 
70988 



80* 



63982 70676 
11694 14042 
8887b 85802 
48490 49512 



59403 



68117 
75370 
81583 
87017 
91845 



96188 
00136 
03754 
07093 
10193 



13085 
15796 



23036 



27265 
29233 
81115 



8291938066 



38045 
39583 



40825 40947 



42386 
43779 
45127 

46434 
47702 



48934 
5t)130 
51294 
52426 



54604 
55652 
56674 
57673 

58648 



60582 
61443 
62334 



68135 63207 



64062 
64809 
65720 
66525 
67314 



68089 
6.'<786 68849 



85« 



60200 60962 



68770 69418 



76923 
82063 
87440 
92224 



96532 
00450 
04043 
07360 
10441 



13317 
16014 
18552 
20950 
23221 



27432 
29393 
31269 



34790 



364483656486719 



42604 

43898 
45238 
46542 
47807 



49035 
50229 
51389 
52519 



53529 53620 



54692 

55788 
56759 
57765 

58728 



59600 59679 



60608 
61518 
62408 
63279 



64132 
64968 
65788 
66591 
67879 



68153 
68912 
69595 69657 
70328170888 
71047 



40« 



76476 81591 



1626^ 
36681 
50510 



764691 
82587 

87860 
92600 



96872 
00761 



46« 



18388 
38017 
61486 
61761 



60* 



70047 
77009 
88007 
88275 
92972 



97210 
01070 



0432904613 
07625 07889 
10688i 10934 



13549 
16281 
18757 
21143 
23404 



18779 14007 



25558 



2769927766 



29568 
31421 
33212 



34931 



38176 
89709 



410694119041811 



42622 



4389844007 44120 

4584845458 

465424664846765 



47910 



491864923649336 



50826 50424 



51485 
62612 
53710 



6261252705 



54780 
55824 
56842 
57837 
58808 



59757 
60685 
61593 
62481 
63351 



64203 
65037 
65855 
66658 
67444 



68216 
68974 
69718 
70449 
71107 711C6 



16448 
18962 
21836 

23588 



26727 



1971229870 30028 



81678 



83858 38508 



85071 



88305 
89835 



42789 



48014 



51580 
52705 
53801 



54868 
55910 
56926 
57918 
58888 



59835 
60761 
61667 
62554 
63422 



64273 
65106 
65923 
66724 
67509 



86167 
20408 
39313 
52440 
62506 



70672 
77542 
83471 
88686 
93341 



97545 
01376 
04896 
08151 
11178 



16663 
19164 



2152921720 
28770 28962 



25901 
27931 



31725 



85211 

36853 
38434 
89960 
41432 



44238 
45568 
46861 
48117 



50522 
51675 
52797 
53891 



54966 
55996 
57010 
58000 
58967 



56* 



90306 
22389 
40572 
53374 
6324^ 



71288 
78068 
83930 
89094 
93708 



97877 
01681 
05177 
08412 
11421 



14285 
16877 
19366 



26074 
28096 



31876 
33648 



35360 
36987 
38564 
40084 
4U63 



4286642972 



44346 
46677 
46967 
48220 



49486 
50619 
51769 
52889 
58980 



59913 
t>0838 
61742 
62627 



63494 68565 



68280 
69037 
69779 
70509 
71225 



64343 
65175 
65990 
66790 
67574 



68344 
69099 
69841 
70569 
71285 



65044 
56081 
57098 
58062 
59047 



59991 
60914 
61817 
62700 



64418 
65243 
66057 
66856 
67639 



68407 
69161 
69902 
70629 
71344 



Pm.ptea 



8 
1 
2 
8 
4 



60 
120 
180 
240 



I 

2 
8 

4 



42 

84 
126 
168 



8 

U 82 

66 

97 

180 



2 
8 

4 



8 
1 

2 

8 
4 



8 
1 

2 
8 
4 



8 
1 

2 
8 

4 



8 
1 

2 
8 
4 



8 
1 
2 
8 
4 



8 
1 

2 
3 
4 



26 

63 

79 

106 



44 

67 

89 



19 
88 
67 
77 



17 
84 
61 
68 



15 

80 
45 
60 



14 
27 
41 
54 



12 
25 
37 
50 



TABL£ XXVIII. 171 

To find the latitude by double altitudes, and the elapsed time. 





1 

2 
3 
4 



5 
6 

7 
8 



10 
11 
12 
13 
14 



1§ 

16 
17 
18 
19 



20 
21 
22 
23 
24 



35 
36 
37 

38 
30 



40 
41 
42 
43 
44 



45 
46 
47 
48 
49 



60 
61 
62 
63 
64 



I 



66 
66 
67 
58 
69 



MIDDLE TIME. 



1 Hour. 



«!• 



4.71403 
72104 
72793 
73470 
74137 



4.74792 74846 
76437 76491 
76072 76124 



76697 



77812 77362 77413 



4.77917 
78514 
79101 
79680 
80261 



4.80813 
81367 
81914 
82453 
82984 



^.83608 
84025 
84536 
85039 
85636 



4.86026 
86511 
86989 
87461 
87927 



4.88387 
88842 
89291 
89735 
90173 



4.90606 
91034 
91457 
91876 
92289 



4.92698 
93102 
93501 
93897 
94287 



o» 



71462 
72162 
72860 
73526 
74192 



76748 76800 



77967 
78663 
79150 
79728 
80298 



80859 
81413 
81959 

82497 
83028 



83552 
84068 

846T8 
85081 
86577 



86067 
86551 
8702b 
87500 
87965 



88425 
88879 
89328 
89771 
90209 



90642 
91070 
91493 
91910 
92323 



92732 
93135 
93535 
93929 
94320 



4.94674 
95056 
96434 
95808 
96178 



4.96544 
96906 
97264 
97618 
97969 



4.98316 
98660 
99000 
99337 
99670 



94706 
96087 
96466 
95839 
96208 



10« 



71620 
72219 
72907 
73682 
74247 



74900 
75644 
76177 



78017 
78612 
79198 
79776 
80345 



80906 
81469 
82004 
82542 
83072 



83595 
84111 
84620 
85122 
85618 



86108 
86591 
87068 
87539 

88004 



88463 
88917 
89365 
89808 
90246 



90678 
91105 
91527 
91945 
92358 



92765 
93169 
93568 
93962 
94352 



94738 
95119 
95496 
95870 
96239 



16* 



71679 
72277 
72963 
73638 
74302 



74956 
75697 
76229 
76861 
77464 



78067 
78661 
79247 
79824 
80392 



80952 
81606 
82049 
82586 
83116 



83638 
84164 
84662 
86164 
85659 



86148 
86631 
87107 
87578 
88042 



88501 
88954 
89402 
89845 
90282 



90714 
91141 
91563 
91980 
92392 



92799 
93202 
93601 
93995 
94384 



94770 
95151 
95528 
95901 
96269 



20* 



71638 
72336 
73020 
73694 
74366 



76008 
76660 
76281 
76903 
77614 



78117 
78710 
79295 
79871 
80439 



80999 
81660 
82094 
82630 
83159 



83681 
84196 
84704 
85205 
86700 

86188 
86671 

87147 
87617 
88081 



88539 
88992 
89439 
89881 
90318 



90749 
91176 
91597 
92014 
92426 



92833 
93236 
93634 
94027 
94416 



94801 
96182 



25' 



71696 
72392 
73077 
73749 
74411 



75062 
75703 
76333 
76954 
77666 



78167 
78760 
79344 
79919 
80486 



81045 
81696 
82139 
82675 
83203 



83726 
84239 
84746 
85247 
85741 



86229 
86710 
87186 
87656 
88119 



88577 
89030 
89476 
89918 
90354 



90786 
91211 
91632 
92049 
92460 



92867 
93269 
93667 
94060 
94449 



30* 



71756 
72450 
73133 
73806 
74466 



75116 
75756 
76385 
77006 
77616 



78217 
78809 
79392 
79966 
80533 



81091 
81641 
82184 
82719 
83247 



83768 
84281 

84788 
85288 
85782 



86269 
86760 
87225 
87694 

88158 



88615 
89067 
89613 
89964 
90390 



90821 
91247 
91667 
92083 
92494 



92900 
93302 
93700 
94092 
94481 



94833 94866 



95214 



95659 95590 



96674 
96936 
97294 
97648 
97998 

98345 
98689 
99028 
99365 
99698 



96604 
96966 
97323 
97677 
98027 



98374 
98717 
99067 
99393 
99725 



95931 
96300 



96634 
96996 
97353 
97707 
98056 



98403 
98746 
99086 



99763 



96665 
97026 
97383 
97736 
98085 



98431 
98774 
99113 



99421 99448 



99780 



95962 
96331 



95246 
95621 
95993 
96361 



96695 
97055 
97412 
97766 
98114 



98460 
98802 
99141 
99476 
99808 



36* 



71813 
72507 
73190 
73861 
74521 



76170 
76809 
76437 
77067 
77666 



78266 
78868 
79440 
80014 
80680 



81137 
81687 
82229 
82763 
83291 



83811 
84324 
84830 
85330 
85823 



86310 
86790 
87265 
87733 
88196 



88653 
89104 
89660 
89991 
90426 



90867 
91282 
91702 
92117 
92628 



92934 
93386 
93782 
94126 
94513 



94897 
95277 
95652 
96024 
96392 



40* 



71871 
72564 
73246 
73916 
74675 



76223 
76861 
76489 
77108 
77716 



78316 
78906 
79488 
80061 
80626 



81183 
81732 
82274 
82808 
83334 



83854 
84366 
84872 
85371 
85864 



86830 
87304 
87772 
88234 



88691 
89142 
89687 
90027 
90462 



90892 
91317 
91737 
92152 
92662 



92968 



98765 
94157 
94646 



96725 
97085 
97442 
97794 
98143 



98489 
98831 
99169 
99504 
99835 



94929 
95308 
95683 
96055 
96422 



96756 
97116 
97471 
97824 
98172 



46* 



71930 
72622 
73802 
73971 



74629 74684 



76277 
75914 
76641 
77159 
77767 



78365 
78956 
79536 



8010080156 



80673 



81229 
81778 
82319 
82862 
83378 



81275 
81823 
82363 
82896 
83421 



83897 
84409 
84914 
86412 
86904 



83940 
84461 
84966 
86454 
86945 



8636086390 



86870 
87343 



88272 



88729 
89n9 
89624 
90064 
90498 



90928 
91352 
91772 
92186 
92596 



98001 



9336993402 



94190 
94677 



94961 
96340 
95715 
96086 
96462 



96786 
97146 
97501 
97853 



98517 9854698675 
9886998887 98916 
99197 99225 99253 
99532 9955999587 
99863199890 9991S 



98201 98230 



50« 



71988 
72679 
73368 
74027 



55« 



72046 
72736 
73414 
74082 

74738 



76830 76384 



76967 



76593 76646 



77210 
77817 



78416 
79004 
70584 



80720 



86430 
86909 
87382 



87811 87849 



88311 



88766 
892 1« 
89661 
90100 
90534 



90963 



91806 
92221 
92630 



93085 
93436 



9379893831 



94222 
94609 



94992 
95371 
96746 
96116 
96488 



96816 
97176 
97530 
97882197911 



76019 



77261 
77867 



78464 
79063 
79632 
80203 
80766 



81321 
81868 
82408 
82940 
83465 



8S983 
84498 
84997 
85495 
86986 



86470 
86949 
87421 

87888 
88349 



88804 
89254 
89698 
90137 
90570 



90999 



91387 91422 



91841 
92255 
92664 



93068 
98468 
93864 
94255 
94642 



95024 
96402 
95777 
96147 
96613 



96846 
97204 
97560 



98269 



96876 
97234 
97589 
97940 
98288 



98603 
98944 
99281 
99616 



Pro.|it* 



8 
1 
2 
3 
4 



8 
1 
2 
3 
4 



8 
1 

2 
3 
4 



8 
1 

2 
8 

4 



8 
1 

2 
3 
4 



8 
I 

2 
8 
4 



8 
1 

2 
8 

4 



8 
1 

2 
3 
4 



8 
1 

2 
3 

4 



98632 
98972 
99309 
09643 



99945 99978 



8 
1 

2 
3 
4 



8 
1 

2 
8 
4 



11 
22 
34 
45 



10 
21 
31 
42 



10 
19 
29 
38 



9 
18 
27 
36 



8 
17 
26 
34 



8 
16 
24 
32 



7 
15 
22 
30 



7 
14 
21 

28 



7 
13 
20 
26 



6 
12 
19 
25 



6 
12 
18 
24 



6 
12 
17 
23 



172 TABLE XXVIII. 

To iSnd the latitude by double altitudes, and the blapskd time. 



MIDDLE TIME. 



2 Hours. 



85 
86 
8T 
88 
89 



SO 
81 
S8 
SS 
34 



35 
36 
37 
38 
39 



40 
41 
48 
48 
44 



45 
46 
47 
48 
49 



50 
51 
68 
53 
64 



0« 



5.00000 
00327 



00650 00677 



55 
56 
67 
58 
69 



00970 
01287 



5« 



00027 
00354 



10« 



5.01601 
01912 
02219 
02524 
02826 



5.03125 
03421 
03714 
04004 
04292 



00997 
01313 



01627 
01937 
02245 
02549 
02861 



00055 
00381 
00703 
01023 
01339 



15» 



5.04577 
04859 
05139 
05416 
05690 



5.05962 
06232 
06498 
06763 
07025 



03149 
03445 
03738 
04028 
04316 



04601 
04883 
05162 
05439 
05713 



01653 
01963 
02270 
02574 
02876 



00082 
00408 
00730 
01050 
01366 



20* 



03174 
03470 
03762 
04052 
04340 



.07284 
07542 
07797 
08049 
08300 



.08548 
08794 
09037 
09279 
09518 



5.09755 
09990 
10223 
10454 
10683 



5.10910 
11135 
11357 
11578 
11797 



5.12014 
12229 
12443 
12654 
12864 



5.13071 
13277 
13481 
13684 
13884 



5.14083 
14280 
14476 
14669 
14861 



05985 
06254 
06521 
06785 
07047 



07306 
07563 
07818 
08070 
08320 



07328 
07584 
07839 
08091 
08341 



08568 
08814 
09057 
09299 
09538 



08589 
08834 
09078 
09319 
09558 



09775 
10010 
10243 
10473 
10702 



10929 
11153 
11376 
11597 
11815 



12032 
12247 
12460 
12672 
12881 



13089 
13294 
13498 
13700 
13901 



14100 
14297 
14492 
14685 
14877 



04624 
04906 
05185 
05462 
05736 



01679 
01989 
02296 
02600 
02901 



03199 
03494 
03787 
04077 
04363 



00109 
00485 
00757 
01076 
01392 



01705 
02014 
08381 
02625 
02926 



25* 



00137 
00462 



80* 



00164 
00489 



00784 00810 
01103 01129 
01418 01444 



06007 
06276 
06543 
06807 
07068 



09794 
10029 
10262 
10492 
10731 



10947 
11172 
11394 
11615 
11884 



12050 
12265 
12478 
12689 
12898 



13106 
13311 
13515 
13717 
13917 



14116 
14313 
14508 
14701 
14893 



04648 
04929 
05208 
05485 
05758 



03224 
03519 
03811 
04100 
04387 



01731 
02040 
08347 
02650 
02951 



06030 
06299 
06565 
06829 
07090 



07349 
07606 
07860 
08112 
08362 



08609 
08855 
09098 
09339 
09577 



09814 
10049 
10281 
10512 
10740 



10966 
11190 
11413 
11633 
11852 



12068 
12883 
18496 
18707 
18916 



13183 
13888 
13538 
13734 
13934 



14133 
14329 
14524 
14717 



04671 
04953 
05231 
05508 
05781 



03248 
03543 
03835 
04125 
04411 



01757 



02372 
02675 
02976 



04695 
04976 
05855 
05531 
05804 



03873 
03568 
03859 
04148 
04436 



35* 



00191 
00616 
00837 
01155 
01470 



40* 



0021b 
00548 
00864 
01182 



45« 



01782 



0806608091 



08397 
02700 
03001 



04718 
04999 
05278 
05553 
05827 



03298 
03592 
03884 
04172 
04459 



01496 01583 01540 



01808 
08117 
08483 
08725 
03085 



06052 
06381 
06587 
06850 
07112 



07371 
07687 
07881 
08133 
08383 



08630 
08875 
09118 
09359 
09597 



09834 
10068 
10300 
10531 



06075 
06343 
06609 
06872 
07133 



07892 
07648 
07902 
08154 
08403 



08650 
08895 
09138 
09379 



09617 09637 



09853 
10088 
10320 
10560 



10759 10778 



10985 
11209 
11431 
11652 
11870 



12086 
18301 
12513 
18784 
18933 



13140 
13345 
13549 
13761 
13961 



14149 
14345 
14540 
14733 



14909114985 



11004 
11228 
11460 
11670 

11888 



18104 
12319 
12531 
18748 
18950 



13157 
13363 
13566 
13767 
1 3967 

14165 
14362 
14556 
14749 
14941 



06097 
06365 
06631 
06894 
07155 



07413 
07670 
07923 
08175 
08484 



08671 
08916 
09158 
09399 



09873 
10107 
10339 
10669 
10797 



04748 
05023 
05301 
05576 
05849 



06120 
06388 
06653 
06916 
07176 



03322 
03616 
03908 
04196 
04482 



0024it 
00669 
00890 
0180b 



50* 



00272 

#0590 

00917 

01234 



01834 01860 



08143 
02448 
08761 
03060 



08168 
08478 
02776 
03075 



55> 



nOiOO 
00623 
00943 
01261 
01576 



08847 03372 



04765 
05046 
05324 
05599 
05872 



07485 
07691 
07944 
08196 
08445 



08691 
08936 
09178 
09419 
09667 



11022 
11246 
11468 
11688 
11906 



12122 
12836 
12549 
12769 
12968 



13175 
13380 
13583 
13784 
13984 



14182 
14878 
14573 
14765 
14957 



09893 
10126 
10358 
10588 
10816 



11041 
11265 
11487 
11706 
11924 



12140 
18364 
18566 
12777 
12985 



13192 
13397 
18600 
18801 
14000 



14108 
14894 
14589 
14781 
14978 



06142 
06410 
06676 
06938 
07198 



03641 
03932 
04220 
04506 



047b9 



05347 
05622 
05894 



06164 
06432 
06697 
06960 
07220 



03665 
03966 
04844 
04630 



01886 
08194 
08499 
02801 
03100 



Pvo.pts, 



04812 



0506905092 



05370 
06645 
05917 



07456 
07712 
07965 
08216 
08465 



08712 
08956 
09198 
09438 
09676 



09912 
10146 
10377 
10607 
10834 



11060 
11283 
11505 
11725 
11942 



18168 
18378 
18684 
18794 
18002 



13809 
13413 
13616 
13818 
14017 



14216 
14411 
14605 
14797 
14988 



07478 
07738 
07986 
08237 
08486 



08732 
08977 
09219 
09458 
09696 



09932 
10165 
10397 
10626 
10853 



11079 
11302 
11523 
11743 
11960 



12176 
12390 
12661 
12811 
13020 



18286 
13431 
13633 
13834 
14084 



14831 
14427 
14621 
14813 
16004 



06187 
06454 
06719 
06981 
07241 



03396 
03690 
03980 
04268 
04553 



s 
I 
2 
8 

4 

» 
1 
2 

8 

4 



6 
10 
16 
21 



6 

10 
15 
20 



04836 
05116 
06393 
05668 
05940 



07499 
07754 

U8007 
08858 
08507 

08763 
08997 
09239 
09478 
0971 fj 



09961 
10184 
10416 
10645 
10872 



11097 
11320 
11542 
11761 
11978 



12194 
12407 
12619 
18829 
18037 



13243 
18447 
13660 
18861 
14050 



14247 
14443 
14637 

14829 
16020 



06209 
06476 
06741 
07008 
07263 



8 
I 

a 
s 

4 



5 
10 
14 
19 



1 
2 

3 
4 



07520 
07776 
08028 
08279 
08527 



08773 
09017 
09259 
09498 
09736 



09971 
10204 
10435 
10664 
10891 



11116 
11339 
11660 
11779 
11996 



12212 
12425 
12637 
12846 
13054 



13260 
13464 
13667 
13868 
14067 



14264 
14459 
14653 
14846 
15036 



1 
8 
3 

4 



8 
1 

8 

3 
4 



8 
1 

8 
3 

4 



8 
I 

2 
3 

4 



8 
1 

8 
8 
4 

8 
1 

a 

3 
4 



8 
1 

8 
3 
t 



6 

9 

14 

18 



4 

9 

18 

18 



4 

8 

13 

17 



4 

8 
18 
16 



4 

8 
11 
15 



4 

7 

11 

— 

4 

7 
11 
14 



3 

7 

10 

14 



3 

6 
10 
13 



— 


TABLE XXVIIl. 173 1 


To find the latitude by double altitudes, and the elapsed time. 


MIDDLE TIME, 




3 Houcs. 




^ 


0" 


JL. 


ID* 


15> 


»"- 


35* 


30> 


15' 


40* 


46- 


SO- 


55> 


Prn.pi,. 








IftiiSi 


15099 


15115 


15130 


15146 


15163 


15177 


15 103 


15909 










15256 


15271 


1538. 


15303 


IS3IB 


1S314 


15350 


15365 


15181 


1530< 


15412 


II 3 






15443 


1545b 


15474 


15489 


1P505 


15S20 




15551 


15566 






2I 6 




15611 




15043 


15659 


IS674 


1S689 


I57D5 


15791 


15735 


14761 


15706 


1378 


3110 




1GT96 


15BI2 


15H2I 


1584^ 


15857 


15873 


I5BB8 


15903 


15918 


15933 


15948 


15964 


4|l3 




S.lBiMB 


TioM 


16009 


16034 


L0039 


16054 




160S4 


1600U 


ieiu 


16199 


10144 






1615fl 


16174 


101S9 


16304 


10319 


16334 


16319 


16264 


16279 


16204 


16309 


16333 






16338 


IGSS3 


1636B 


16383 


10398 










10472 


16485 


16501 






165IU 


16G31 




16560 


16575 


16589 




16619 




10018 


16663 


16677 






166W 


16706 


16731 


16735 


10750 


16765 


16779 


16794 


16808 


16833 


16817 


16852 


4 12 




G.16t<6fl 




16995 


16909 


16934 


16938 


16953 


16967 






IIOIU 


17033 






1T039 




17008 


170B2 


17090 


17111 


17125 


17139 






17182 


17196 


11 a 




1T2I0 


17225 


17339 


17253 


17267 


17281 


17395 


17310 


17321 


17338 


17351! 


1716C 


2| 6 




17880 


17394 


1740B 


17423 


17437 


17451 


17485 


17479 




17501 


17631 


17535 


31 8 








17577 


17591 


1760) 


17618 


17632 


17646 


17660 


17074 


17688 


I770a 


4[ll 




sTTim 


Tttso 


17743 


17757 


17771 


17785 








17840 


17864 


i!ao; 






178B1 


1T80S 




17932 


17936 


17950 


17963 


17077 


17900 


18004 


18U18 






3 




18046 


18059 


1807 » 


18086 


18099 


18113 




18IJ6 


18154 


18167 


18181 










18300 


18331 




182 48 


IS361 


18275 




13302 


l!-31S 


18329 




18355 






19 


18369 


18382 




IS4D9 


18433 


18433 




18462 


18J7S 


IBiBO 


18503 


1851.^ 




10 


ao 




8542 


iBsas 


18508 


18381 


1839S 


18608 


18691 


IB034J 18617 


IBOOO 


18874 


T " 


SI 


' 18687 




18713 


18720 


18739 


18753 


1876.> 


18778 


I879ll 18805 


18818 


IB831 






33 


18844 




18870 


I8S83 


IS896 


18909 


18932 


18915 


18917118060 


18973 


18986 






21 


189911 


1901! 


1902S 


ID03» 






19076 


lOOHO 


1010219115 


igi3h 


19141 






3S 


191 S3 


9166 


I9i7y 


19192 


10204 


19317 


19330 


19241 


l99-.s|l926B 


19381 


103!):i 




10 


S. 19300 


9319 


19331 


I93l4ll93j; 


19369 


19383 


19395 


T94i»7|l9420 


19412 


I944.r 


r " 


9B 


iy4si 


9171) 


9ia3 


I049S 


19309 


10520 


I06SS 


1054S 


isttHiigsio 


19SSS 


19505 




^ 




19607 


19f>S0 


1903^ 


19045 




1967U 


19083 


19094 


I9707I197I9 


19733 


19744 




^ 


SS 


19756 


19769 


9781 


I97U3 


19805 


198 18 


.9830 


19842 


19855110861 


19B70 


19891 




' 


w 


10904 


9016 


993^ 


19010 


19952 


996J 






20001 19001 3 


90026 


20II38 




^w 


10 


B.20(I5U 


aoooa 


20074 




20008 


10110 


20132 


aoIa5 


30146 


30156 


joTTo 


20 183 




31 


20194 


20i(W 




2023U 


30243 


20251 


20366 


30g7b 


20990 


30302 


3 314 


20326 


1 3 


13 


30S3H 


20350 


10362 


303T4 


20385 


3019! 


90400 


30121 


20433 




36451, 


2046s 




S3 


30480 


2049)2 




30515 




20519 


2U551 


20582 


20574 




30597 


200011 




S4 


20621 


20633 


10644 


30650 


I066B 


20679 


20SOI 


20702 


20714 


30726 


10737 


30749 


4 ID 


Ifi 


5.30760 


30772 


207S4 


20795 


aoMH 


30810 


20H1U 


3U84I 


20853 


20864 


30876 




U 


20809 


209IU 


90933 


30933 


30945 


3<>9Jti 


90967 






31003 


21013 




1 S 




21036 


31047 


21041. 


3107U 


iiosi 


31091 




31115 


aiia6 


21138 


21149 


31 16:^ 


2 4 


18 


21173 


31183 


21194 


3I30.> 


31217 


31928 


21339 


11350 


aiaei 


21373 


2I3B1 


2139.> 




19 


31306 


31317 


21328 


31140 


11351 


31362 


21373 


21381 


11395 


21406 


21417 


21438 


_5 ^ 


40 


G. 21439 






aU7;> 






21506 


11517 


11538 


31530 




3131,1 




41 


aiSTK 


11583 




316U4 


31615 


ai63U 


21637 


21648 


21669 


21670 


21061 


31692 




3 


4a 


31703 


£1713 


3I73« 


3173.. 


21740 


21757 


31767 


21778 




31800 


91810 






4 


4S 


aiB3S 




2I6S3 


2IS64 




1IB8H 


31896 


21007 


ILOK 


31038 


21030 






7 


44 


31060 


21971 
2269s 


219B2 


31992 


32003 


32014 


2203) 




22045 


32056 


22067 


33077 




9 




5 .22DBH 


33109 


22110 


33110 


23140 


33151 


22161 


22172 


33183 


12191 


13903 


T " 


46 


S23I4 


22224 


i23SS 


22345 


33255 


19366 


32376 


39267 




33107 


^3118 


13138 








22338 


3234y 


33359 


3337C 


32380 


33390 


32400 


29411 




13431 


23442 


33453 




4 


4S 


23163 


a247-:' 


23483 


23493 


33503 


33S11 


33.->2J 


13514 




22II4 


33364 


23374 






49 


5.3:iIUI) 


22595 
2^710 


imi^ 


33615 


33635 


32611) 


33645 


196.16 




12676 


23080 


32690 






i2i2l 


iam 




23760 


237 Ub 


12I7I. 


»7^ 


12796 


22800 


22816 




51 


•iiSiG 


L'2S36 




22856 


22806 


r2a7t 


32880 


13896 


23006 


IS91G 


23026 


22935 




Si 


2394S 


2395 S 


33003 


2297^ 


12984 


12994 


33004 


23014 


2S094 




23043 


21051 




GS 


21063 




Z30S2 


230911 


23102 


13112 


33181 


21131 


21111 


11151 


IIIOD 


21170 




SI 


23(1)0 




13109 


23209 




2122& 


2193; 


21347 


11257 


21306 


31276 


342S( 




ts 


1.23395 


23305 


13314 




23SJB 


33343 


23352 


23)62 




21181 


IUU1 


23400 




GS 


93410 


21419 


13439 


334:1s 


23447 


23457 


33466 


»I76 




2140.'> 


3S5D4 


23511 




ST 


83533 


13532 


21542 


23S5 


31560 


23570 


21579 


13588 




23607 




33636 




SB 




t364J 


23654 


l(3G63 


33673 


23681 


21091 


23TO0 


23709 


23718 


33738 


23737 




ss 


23746 


W755 


137D5 


23774 


33781 


28703 


33BO: 


23810 


2mU 


33839 


33B3S13S847 


4 8 



174 TABLE XXVIII. 

To find the LATITUDE by double altitudes, and the ELAV9BD time. 

- • - - 



1 





1 

2 
S 
4 



5 
6 

7 
8 
Q 



10 
11 
12 
IS 
14 



IS 
16 
17 
18 
19 



20 
21 
22 
23 
24 



25 
26 
27 
28 
29 



SO 
31 
32 
3S 
U 



35 
36 
37 

38 
39 



40 
41 
42 
43 
44 



45 
46 
47 

48 
49 



MIDDLE TIME. 



4 Hours. 



50 
51 
52^ 
53i 
54 



55 
56 
57 
58 
59 



0» 



5« 



5.23856 
23965 23974123983 

24073 
^179; 
24285 24294 



23865 
23974 
'24082 



2418824197 24206 



5.243892439b|24407 
24493*24501 
24595|24604^ 
2469624705 
2479724805 



5.24896 
24994 
25091 
25187 
25282 



5.25376 
25469 
25561 
25652 
25742 



24904 
25002 
25099 
25195 
25290 



25384 
25477 
25569 
25659 
25749 



5.25831 
25918 
26005 
26091 
26176 



2592625933 



26013 
26098 



5.2626026267 

26343 

26425 

26506 

26586 



26274 
26350 26356 
2643226438 



26512 



.26665 
26743 
26820 
26896 
26971 



26671 26678 
2674926755 



26826 
26902 



26977 26983 



.27045 
27118 
27190 
27262 
27332 



5.27402 
27470 
27538 
27604 
27670 



5.27735 
27799 
27862 
27924 
27985 



(5.28045 
28104 
28163 
28220 
28277 



5.28332 
28387 
28441 
28494 



25838 



25845 



26020 
26105 



26183 26190 



27051 
27124 

27196 
27268 
27338 



27610 
27675 



27740 
27804 
27867 
27929 
27990 



28392 



10« 



23874 
23983 
24091 



24302 



24510 24519 24527 



24612 24621 



24713 



24813 24822 



24912 



25010 25018 



25107 
25203 



2529825306 



25392 
25484 
25576 
25667 
25757 



25584 25591 
25674 25682 



25853 
25940 
26027 
26113 
26197 



26519 



26592 26599 



26832 
26908 



27057 
27130 
27202 
27274 
27344 



27407 27413 



27476 27481 27487 
27543 27549 27554 



27681 



27809 
27872 
27934 
27995 



28050128055 28060 
28109 28114 28119 
28168 2817228177 
28225 28230 28234 
28281 28286 28291 



28337 28342 



28396 



28446128450 

28498 



I5« 



2386823802 



23992 
24099 



24311 



24415 



24722 



24921 



25115 
25211 



25390 2Ma7 



25492 



25764 



26281 
26363 
26445 
26526 
26605 



26684 
26762 
26839 
26915 
26989 



27063 
27136 
27208 
27279 
27350 



27419 



27615 27621 



27686 



27746 27751 



27815 
27877 
27939 
28000 



28346 
28401 
28454 



2850328507 



28546128551128555 128559128563128568 



20* 



24001 
24108 
24215 

24320 



24424 



ii4629 
24730 
24830 



24929 
25026 
25123 
26219 
25314 



25500 



25771 



25860 
25947 
26034 
26120 
26204 



26288 
26370 
26452 
26532 
26612 



26691 
26768 
26845 
26921 
26996 



27069 
27142 
27214 
27285 
27355 



27425 
27493 
27560 
2762G 
27692 



27756 
27820 
27882 
27944 
28005 



28065 
28124 
28182 
28239 
28295 



25* 



23902 
24010 
24117 
24224 

24329 



24433 
124536 
24638 



24838 



24937 
25035 
25131 
25227 
25321 



25415 



SO* 



2391123920 



24019 
24126 
24232 
24337 



24441 
24544 
24646 



35* 



24028 
24135 
24241 
24346 



24738 24747 



24846 



24945 
26043 
25139 
25235 
25329] 



25423 



25507 25515 



26699 25607 26614 25622 
2568925697 25704 



25n9 



25867 
25955 
26041 
26127 
26211 



26295 
26377 



2645926465 



26539 
26619 



26546 
26625 



26697 
26775 
26851 
26927 
27002 



26704 
26781 
26858 
26933 
27008 



27076 
27148 
27220 
27291 
27361 



27430 
27498 
27566 
27632 
27697 



28070 
28129 

28187 



2835128355 28360 
28405 2841028414 
28459128463 28468 
28512t28516|28620 



25786 25794 25801 



25875 



25962 25969 
26048 26056 



26134 
26218 



26301 
26384 



27082 
27154 
27226 
27297 
27367 



27436 



27571 
27637 
27703 



27762 27767 
27825 27830 
27888 27893 
2794927954 
28010 28015 



28075 
28134 
28191 



28244 28249 



24450 
24653 
24664 
24755 
24855 



24953 
25051 
25147 
25243 
25337 



25430 
25523 



25882 



26141 
26225 



26308 
26391 
26472 
26652 
26632 



26710 
267K8 
26864 
26940 
27014 



27088 
27160 
27232 
27303 
27373 



27442 



27504 27510 



27577 
27643 
27708 



27836 
27898 
27959 
28020 



28138 
28196 
28253 



28300 28305 28309 28314 



28364 
28419 
28472 
28525 



40* 



23929 
24037 
24144 
24250 
24355 

24458 
24561 
24663 
24763 
24863 



24961 
25059 
25155 
25251 
25345 



25438 
25530 
25622 
25712 



25530 25538 



25889 
25976 
26063 



2614826155 



26232 



26315 
26397 
26479 
26559 
26638 



26717 
26794 
26870 
26946 
27020 



27094 
27166 
27238 
27309 
27379 



27447 
27515 
27582 
27648 
27713 



27772 27777 



27841 
27903 
27964 
28025 



28080 28085 



28196 28201 



28143 
28201 
28258 



28423 
28476 
28629 



45* 



23938 
24046 
24153 
24259 
!24363 



60' 



24467 
24570 
24671 
24772 
24871 



24970 
25067 
25163 



2525925266 



25353 



2544625454 



2562925637 



25719 
25808 



25897 
25984 



2607026077 



26239 



26322 
26404 
26486 



2656626572 
26645 26651 



26723 
26800 
26877 
26952 



27100 
27172 
27244 
27315 

27384 



27453 
27521 
27588 
27654 
27719 



27783 

27846 
27908 
27970 
28030 



28090 
28148 
28206 
28263 
28319 



2836928374 



28428 
28481 
28533 



28572 28576|28580|28585 



23947 23056 
24056 24064 
24162124171 
24267 



24372 



24476 
24578 
24680 
24780 
24879 



66* 



24276 
24381 



24484 
24587 
24688 
24788 
24888 



24978 
25075 
25171 



25360 



25461 
2654625553 



25727 



25816 25823 



25904 
25991 



26162 



26246 26253 



26329126336 
26411 



26492 



26730 
26807 
26883 
26958 



27027 27033 



26736 
26813 
26889 
26965 
27039 



27178 
27250 
27320 
27390 



27459 
27526 
27598 
27659 
27724 



27788 
27861 
27913 
27975 
28035 



28094 
28153 
28211 
28267 
28323 



28378 
28432 
28485 
28538 
28589 



24986 
25083 
25179 
25274 
25368 



25644 
25734 



nro.pt*. 



1 
2 

8 
4 



2 
4 
6 
7 



25911 
25998 
26084 
26169 



26418 
26499 
26579 
26658 



2710627112 



27184 
27256 
27326 
27396 



27464 
27532 
27599 
27665 
27729 



27793 
27856 
27919 
27980 
28040 



28099 
28168 
28215 
28272 
28328 



28383 
28437 
28490 
28542 
28593 



I 
2 
8 

4 



1 

a 

8 

4 



1 
2 

8 
4 



1 

3 

4 



I 
2 
3 

4 



1 
2 
3 

4 



1 
2 
3 
4 



a 
1 
2 
3 

4 



1 
2 
3 

4 



1 

2 
3 

4 



8 
1 

2 
8 



2 
4 
5 
7 



2 
3 

5 

6 



2 
3 
6 
6 



1 
3 

4 
6 



1 
8 

4 
6 



I 
2 

4 
5 



1 
2 
4 
6 



I 

2 
8 

4 



1 

a 

8 

4 



1 

a 

8 

4 



1 

a 

a 



4 i 



TABLE XXVIII. 175 

To find the i^titddb by nouBLK alti tu oes. and the elapsed time. 



} .iSiUi 1-28602 aHiiHiJ:IHl)IUp6N2a<>1» 
SSfll8!s6e5S9e6«ti280QuhiH6ei2BSr 
a»6ai,2H7U\\ib70:>\-i'ill>'.>\it7u\-2ST 



lOOU 

asosB 
29oes 

29110 

29ia0 

2oaiu 



1DSS3 

SDsar 
iatigaHiai 



2UX»5 
2B3a5i2<J328 29331 
lt9301IS93G<< 
2030099399 20491 

a9jao | g9i33 



29436 



l!04OO 29403139 IGO 
2940^130199 

29327129529 
29358 29560 



2930 



aSfi 1 1120047 
29672189074 
i!97aa 



20778: 

3U8II 

2yw 



29742 
29J0(i 
29790 
29812 
;g»30l2 0833 29834 



■1.^0890 
; : "JDOO 
■ ii993(i 
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3a03^30n2;13U024300253009e 
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SOOS330O643OU54aoO55: 



. 30011830062 30003 30064 l30(HM 
13007aH00713U07l|30nT2 
a0OI73OD7Tp0OTti3U07SSO070 

sooeslsooes doobjsoomsooso 
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30000 30 100a0l0a30I00J3010D 
3010130102^0103 
M10i|aO103|3010S|3OlO3l301O3 



29976 
20895 
29913 20913 



200SD299SI 



3009., 

30098 
30100 
30103 30102 

3OlO3l3OIO3|301O3|3O103 



10087130088 
30092 
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30101 
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176 TABLE XXIX. 

To find the latitude by double altitudbs, and the klapskd timk. 



RISING. 



OHour. 





1 

2 
S 

4 



6 
6 

7 
8 
9 



lU 
11 
12 
IS 
14 



16 
16 
17 
18 
19 



20 
21 



23 
24 



25 
26 
27 
28 
29 



80 
SI 
32 
33 
34 



46 
46 
47 

48 
49 



60 
61 
62 
53 
54 



66 
66 
57 
68 
69 



0« 



{. 97860 
0.68066 
f .93284 
1.18271 



0481S 
61612 
95664 
20062 



1 .37663 
63488 
66877 
78474 
88703 



39088 
54686 
67905 
79374 
89504 



|.97»54 
2,06131 
13687 
20638 
27073 



98574 
06786 
14288 
21192 
27588 



a.33063 
38667 
43930 
48893 
53586 



33644 
39118 
44355 
49294 
63966 



2.58039 
62274 
66312 
70170 
73863 



58400 
62618 
66640 
70483 
74164 



2.77405 
80809 
84083 
87238 
90282 



2.93223 

96067 

f.98820 

3.01488 

04077 



3.06590 
09032 
11406 
13718 
15969 



3.18162 
20301 
22389 
24427 
26418 



3.28363 
80266 
32128 
83950 
35734 



3.37482137626 
89195 



40875 
42522 

44138 



3.45724 46855 
47282 47410 
48811 48938 
60314 50438 
61791 61913 



6« 



77694 
81086 
84350 
87496 
90531 



10* 



11250 
66019 
97980 
21817 



40501 
55868 
68920 
80265 
90297 



9928999998 



07437 
14885 
21744 
28100 



34023 
39567 
44777 
49693 
54844 



50090 
54721 



5875969117 



62960 
66967 
70796 
74464 



59474 
6830263641 



93463 
96299 
09045 
01707 
04289 



06796 
09232 
11601 
13908 
16154 



18343 
20477 
22560 
24694 
26581 



28624 
30423 
32281 
34100 
35881 



39386 
41013 
42658 
44272 



77982 
81363 
84617 
87753 
90779 



93703 
96532 



01925 



07001 



11796 
14097 
16338 



18522 
20653 



24762 
26745 



28683 



32484 
34250 
36028 



37770 
39477 
41152 
42794 
44405 



45986 



49064 
60662 
62035 



16* 



17242 
68297 
00236 
23587 



41890 
57084 
69924 
81147 
91083 



08082 
16477 
22292 



34498 
40013 



67292 
71108 
74762 



78269 
81639 
84883 
88009 



20* 



02486 



22848 28114 



71456 
02485 
25224 



43258 
58184 
70917 
82019 



9186292684 



00701 
08723 
16066 
22836 



2860929116 



34972 
40457 



4619845616 



50486 
55096 



67617 
71418 
75060 



78656 
81914 
85148 



26* 



2181S 



74503 77448 



1)4580 
26878 



44605 
59320 
71898 
82884 



45931 
60440 
72869 
83739 
93899 



01399 
09360 
16651 
23377 
29619 



02091 
09991 
17232 
28915 
30120 



35442 

40899 
46033 
50879 
55469 



59829 
63979 
67940 
71728 
75357 



60182 
64316 
68262 
72080 
75652 



78840 
82188 
85412 



88265188519 



91027|91273 91520 



93942 
96763 



99270 99496 



02143 



04501 04712 



94181 
96994 
99719 
02860 
04922 



07207 



0943209632 



11990 
14286 
16522 



07411 
09831 
12184 
14475 
16706 



18702 
^0828 



22732 22903 



24929 
26908 



28848 



8067930735 



32687 
34400 
36175 



87914 
39618 



44537 



46116 



4768947667 



50686 



94419 
97224 
99942 



18881 
21003 
28073 
25095 



80891 



84549 
36321 



38067 
39769 



4129041427 



4292943064 48199 



44670 



46247 
47795 



4919049815 



60809 



52166l62278t52399 



07616 
10029 
12377 
14663 
16889 



19060 
21177 
28244 
26262 



27071 27284 



2900229161 



81047 



3273932892 



34696 
36467 



38200 
39899 



44803 



47923 
49441 
50938 



30* 



37654 



8807937776 42280 



06678 
28502 



36910 
41839 



46447 46859 



51271 
55841 



79124 
82461 
85675 

88773 
91765 



94666 
97464 
00164 



0257602792 
05133 05842 



10227 
12570 
14850 
17072 



19238 
21361 
28414 
25428 



29820 
31202 
38044 
34847 
86613 



88343 



41565 41702 



48334 
44985 



46377146507 



85» 



51044 62642 



80296 83054 



08717 
30095 



47237 48624 



61647 

73829 



84587 85426 
94167 94909 



02777 
10618 
17809 
24449 
30617 



36876 
41776 



51661 
56211 



60534 
64662 
68683 
72343 
76947 



40> 



10714 
31660 



62639 63718 



74778 



76717 
86267 
96665 



08468 
11240 
18382 
24980 
31112 



18951 
25508 
31604 



36889 
42211 

47270 
52060 
56580 



60885 
64987 
68903 
72649 
76241 



61234 
66320 
69221 
72964 
76583 



79407 79689 



82734 
85937 



83005 
86199 



89027 89279 



92010 



94893 96129 



97688 
0088600608 
08008 08222 



06561 



0781908028 



10425 
12762 
15038 
17256 



19417 
21525 
23588 



2739627658 



88486 



4008940179 40819 



41889 
48469 
45067 



79970 80261 
88276 



92254 



10622 
12964 
16225 
17487 



19594 
21699 



26694 26769 



29478 

81857 31612 
38195 33847 
34995 85144 
86768 36903 



8862b 



41976 
48603 
45199 



46636 
4806048177 
4956649691 
51056 5117W 
62620i5264ll52761 



46* 



72878 
46468 
8572t 
12666 



38198 34708 



49792 



04184 



118691247218082 



37299 
42644 
47678 
52486 
56947 



50« 



82024 
60509 



8831990887 



14576 



51041 

64784 



76646 77665 



87080 
96894 



04805 



10517 
26038 
32098 



37758 38213 



43076 
48086 
52821 
57818 



61582 
65662 
69688 
78268 

76825 



86460 
89581 
92497 



95864 



97912 98140 



008290104901269 



08487 



06760 05968 



08226 08428 



10819 
18146 
16411 
17619 



19771 
^1872 



28768 23922 



26924 



27720 87881 28042 



29687 29794 
31666 
33498 
35292 
37048 



38770 
40468 
42113 
43737 
46881 



46766 46896 



48305 
49816 
51801 51424 



49941 
51424 
52882 



83546 83815 
86720 86979 



89782 
92789 



98367 



08651 
06176 

08689 
11016 
18887 
16597 
17800 



19949 
22044 
24090 
26080 



29962 
31820 
38649 
36489 
87198 



88912 
40697 
42260 
43871 
45462 



47024 



48482 48558 48685 



50066 
61647 
53002 



66* 



Pro> |it>. 



90303 
54370 



16443 
36193 



52273 

65887 



87896 
97127 



05470 



20079 
26664 
32579 



48504 
48490 
58206 
57676 



61929 
66982 
69856 
78561 
77116 



80580 



90082 
92981 



95599 96838 



98694 



08864 
06383 



08881 
11211 
13527 
16788 
17962 



20125 
22217 
24259 
26258 
28208 



30109 
81974 
38800 
35687 
37888 



39054 
40786 
42386 
44005 
45598 



47168 



50190 
51669 
53122 



1 
2 

3 

4 



8 
1 

2 

3 

4 



8 
1 

2 
8 

4 



8 
1 

2 
3 
4 



8 
1 

2 

8 
4 



1 
2 

8 
4 



8 
1 

2 

8 

4 



a 
1 

a 

8 

4 



1 

2 
3 
4 



8 
1 

2 

8 

4 



119 
238 
368 
476 



84 
168 
252 

836 



65 
130 
195 

260 



53 
106 
169 
212 



45 

90 
184 
178 



89 

77 

116 

164 



34 

68 
102 
187 



81 

62 

92 

122 



27 

55 

82 

110 



26 

60 

75 

100 



TABLE XXIX. 177 

To find the latitude by double altitudes, and the elapsed time. 


RISING. 


1 Hour. 


M 


1 

2 

3 

_4 

6 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
64 


O" 


5» 


10» 


16« 


20* 


25« 


»o» 


35" 


40* 


45" 


60> 


55» 


Pro.i>ti. 1 


3.63243 
64670 
56074 
67455 
68814 

3.60162 
61469 
62766 
64043 
65302 


53362 
64788 
66190 
57569 
58926 


53482 
54905 
56306 
57683 
59038 


53602 
55023 
56421 
57797 
59150 


53721 
55140 
56537 
67910 
59262 


53840 
5526b 
56652 
58024 
59374 


53959 
56375 
56767 
58137 
59486 


54078 
55492 
56882 
58250 
59597 


54197 
55608 
56997 
58363 
59708 


54315 54434 54562 
55725 56841 55958 
67112|57226 57341 
58476(5858958702 
598195993060041 


^ 


1 
23 
46 
70 
93 


60262 
61578 
62873 
64149 
65406 


60373 
61686 
62980 
64254 
65510 


60483 
61795 
63087 
64360 
66614 


60593 
61903 
63194 
64465 
65717 


60703 
62012 
63301 
64570 
65821 


60813 
62120 
63407 
64675 
65924 


60923 
62228 
63513 
64780 
66028 


61032 
62336 
63620 
64885 
66131 


61143 
62443 

63726 
64989 
66234 


61251 
62561 
63832 
65094 
66337 


61360 
62669 
63938 
66198 
66440 




21 
42 
63 
86 


3.66542 
67765 
68069 
70158 
71329 


66645 
67866 
69069 
70256 
71426 


66747 
67967 
69169 
70354 
71523 


66849 
68067 
69268 
70452 
71620 


66952 
68168 
69367 
70550 
71716 


67054 
68269 
69467 
70648 
71813 


67156 
68369 
69566 
70745 
71909 


67257 
68469 
69665 
70843 
72005 


67359 
68670 
69763 
70940 
72101 


67461 
68670 
69862 
71038 
72197 

73341 
74470 
75584 
76683 
77768 


67562 
68770 
69961 
71135 
72294 


67663 
68870 
70059 
71232 
72389 




20 
40 
60 
80 


3.72485 
73625 
74750 
76860 
76965 

3.78037 
79105 
80159 
81201 
82230 


72580 
73719 
74843 
75952 
77046 


72676 
73813 
74936 
76043 
77137 


72771 
73907 
75029 
76135 
77227 


72»67 
74001 
76121 
76227 
77318 


72962 
74095 
75214 
76318 
77408 


73057 
74189 
75307 
76409 
77498 


73152 
74283 
75399 
76501 

77588 


73247 
74376 
76491 
76592 
77678 


73436 
74663 
76676 
76774 

77868 


73530 
74657 
76768 
76865 
77947 




18 
37 
56 
74 


78127 
79193 
80247 
81287 
82315 


78216 
79282 
80334 
81373 
82400 


78305 
79370 
80421 
81459 
82485 


78395 
79458 
80508 
81545 
82570 


78484 
79546 
80595 
81631 
82655 


78573 
79634 
80682 
81717 
82739 


78662 
79722 
80768 
81802 
82824 


78750 
79809 
80855 
81888 
82908 


78839 
79897 
80942 
81974 
82993 


78928 
79985 
81028 
82059 
83077 


79016 
80072 
81115 
82144 
83162 




17 
35 
52 
70 


3.83216 
84250 
86242 
86223 
87192 


83330 
84333 
85324 
86304 
87272 


83414 
84416 
85406 
86385 
87352 


83498 
84499 
85488 
86466 
87433 


83582 
84582 
85570 
86647 
87513 

88467 
89411 
90344 
91267 
92179 


»3666 
84665 
85652 
86628 
87593 


83749 
84748 
85734 
86709 
87672 


83833 
84830 
86816 
86790 

87762 


83917 
84913 

85897 
86870 
87832 


84000 
84995 
85979 
86951 
87912 


84083 
85078 
86060 
87031 
87991 


84167 
86160 
86141 
87112 
88071 




16 
33 
49 
G5 


3.88150 
89097 
90034 
90960 
91876 


88229 
89176 
90112 
91037 
91962 


88309 
89264 
90189 
91114 
92028 


88388 
89333 
90267 
91190 
92104 


88546 
89489 
90421 
91343 
92255 


88625 
89667 
90498 
91420 
92331 


88704 
89645 
90576 
91496 
92406 


88783 
89723 
90663 
91572 
92482 


88862 
89801 
90730 
91648 
92657 


88940 
89879 
90807 
91724 
92632 


89019 
89956 
90884 
91800 
92707 


,» 


15 
31 
40 
62 


3.92782 
93679 
94566 
95443 
96311 


92!858 
93753 
94639 
95516 
96383 


92933 
93827 
94712 
95588 
96455 


93007 
93901 
94786 
95661 
96527 


93082 
93975 
94859 
95733 
96599 


93157 
94049 
94932 
95806 
96670 


93232 
94123 
95005 
95878 
96742 


93306 
94197 
95078 
95950 
96813 


93381 
94271 
95152 
96023 
96885 


93456 
94345 
95224 
96095 
96966 


93530 
94418 
95297 
96167 
97028 


93605 
94492 
95370 
96239 
97099 




15 
29 
44 

58 


3.97170 

98021 

98862 

} 99696 

4.00521 


97242 
98091 
98932 
99766 
00589 


97313 
98162 
99002 
99834 
00667 


97384 
98232 
99072 
99903 
00726 


97465 
98302 
99141 
99972 
00794 


97526 
98372 
99211 
00040 
00862 


97597 
98443 
99280 
00109 
00930 


97667 
98613 
99350 
00178 
00998 


97738 
98683 
99419 
00247 
01066 


97809 
98653 
99488 
00315 
01134 


97880 
98723 
99657 
00384 
01202 


97950 
98793 
99627 
00452 
01270 




14 
28 
42 
66 


4.01337 
02146 
02947 
03740 
04526 


01405 
02213 
03013 
03806 
04691 


01473 
02280 
03080 
03871 
04666 


01540 
02347 
03146 
03937 
04721 


01608 
02414 
03212 
04003 
04786 


01675 
02481 
03278 
04068 
04H61 


01743 
02647 
03344 
04134 
04916 


01810 
02614 
03411 
04199 
04980 


01877 
02681 
03477 
04265 
05046 


01945 
02747 
03542 
04330 
06110 


02012 
02814 
03608 
04395 
05175 


02079 
02880 
03674 
04460 
05239 




13 
26 
40 
58 


4.05304 
06074 
06838 
07595 
08844 


05368 
06138 
06901 
07657 
08406 


05433 
06202 
06965 
07720 
08468 


05497 
06266 
07028 
07783 
08530 


05561 
06330 
07091 
07845 
08592 


05626 
06393 
07154 
07908 
08664 


06690 
06457 
07217 
07970 
08716 


05754 
06521 
07280 
08033 
08778 


06818 
06684 
07343 
08095 
08840 


05882 
06648 
07406 
08167 
08902 


05946 
06711 
07469 
08220 
08964 


06010 
06775 
07532 
08282 
09026 


2 
3 

4 


13 
26 
38 
50 

12 
24 

86 

48 


65 
66 
67 
58 
69 


4.09087 
09823 
10552 
11275 
11992 


09148 
09884 
10613 
11335 
12051 


09210 
09945 
10673 
11395 
12111 


09272 
10006 
10734 
11456 
12170 


09333 
10067 
10794 
11615 
12229 


09394 
10128 
10864 
11676 
12289 


09466 
10188 
10915 
11634 
12348 


09517 
10249 
10975 
11694 
12407 


09578 
10310 
11035 
11754 
12466 


09640 
10371 
11095 
11813 
12625 


09701 
10431 
11165 
11873 
12584 


09762 
10492 
11215 
11932 
12643 


L—M 
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178 TABLE XXIX. 

To find the iatitude by double AL TiTUDgfit a«d the bi^apwp Tms. 





1 

2 

i 

4 



5 
6 

r 

8 
ft 



10 
11 

la 

IS 
14 



15 
16 
17 
18 
Id 



20 
21 
22 
23 
24 



25 
26 
27 
28 
29 



SO 
31 
32 
3S 
34 



35 
36 
37 

38 
39 



40 
41 
42 
43 
44 






RISING. 



2 Hours. 



14.16163 
16838 
17507 
18171 

18829 



09 



4.12702 
13406 
14104 
14797 
15483 



•^.19482 
20129 
20771 



19536 
20183 
20825 



2140921461 



22041 



22093 



4.22668 
23290 
23907 
24520 



22720 
23342 
23959 
24571 



2512825178 



[4.25731 
26330 
26924 
27514 
28099 



4.28681 
29257 
29S3Q 
30398 



3096331009 



4.31523 
32079 
32631 
33180 
33724 



4.34265 
34802 
35335 
35865 
36391 



4.36913 
37432 



45 
46 
47 

48 
49 



6« 



12761 
13465 
14162 
14854 
15540^ 



16220 
16894 
17563 
18226 

18883 



25781 
26380 
26974 
27563 
28148] 



'i8729 
29305 
29877 
30445 



31569 
32125 
32677 
33225 
33770 



34310 
34847 
35380 
35900 
36435 



1Q« 



12820 
13523 
14220 
14911 
15597 



16276 
16950 
17618 
18281 
18938 



19590 
2023C 
20878 
21514 



22146 22198 



22772 
23393 
24010 



22824 
23446 
24061 



24622 24673 



25229 



25279 25330 



25831 
26429 
27023 
27612 
28197 



28777 
29353 
29925 
30493 
31056 



31616 
82171 
32723 
33271 
33815 



36057 
37475 



3794837990 



38460 



3896839010 



4.39473 
39975 



3850^ 



34365 
34891 
35424 
35953 
36478 

37000 
37518 
38033 
38545 
30052 



39515 
40017 



40474 40515 



50 
51 
52 
53 
64 



40969 
41461 



4.41950 
42435 
42918 
43398 
43874 



56 
56 
57 

58 
59 



41010 
41502 



15* 



12879 
13581 
14278 
14969 
15653 



16332 
17006 
17673 
18336 
18992 



19644 
20290 
20931 
21567 



25881 
26479 
27072 
27661 
28245 



28825 
29401 
29973 
30540 



31662 
32217 
32769 
33316 



34400 
34936 
35468 
35997 



20« 



12938 
13640 
14336 
15026 
15710 



16389 
17062 
17729 
18391 
19047 



19698 
20344 
20984 
21620 
22250 



19752 
20397 
21037 
21673 
22303 



22876 
23496 
24112 
24723 



22928 
23548 
24163 
24774 
25S80 



25931 
26529 
27121 
27710 
28294 



28873 
29449 
30020 
30587 



3110331150 



31709 
32264 
32815 
33362 



33860 33905 



34444 
34980 
35512 
36041 



3652236565 



37043 
37561 
38076 

38587 
39095 



39557 
40058 



41051 
41543 



41990 
42476 



42958 42998 



43437 
439^4 



^.44348 44387 
44818 44857 
45286 45325 
45750 45789 



46212 



42031 
42516 



39599 
40100 



40556 40598 



41092 
41583 



43477 
43953 



42071 
42556 
43038 
43517 
43993 



37087 
37604 
38119 
38629 
39137 



25* 



12996 
13698 
14394 
15083 
15767 



16445 
17117 
17784 
18445 
19101 



19806 
20451 
21091 
21725 
22355 



22980 
23599 
24214 
24825 
25430 



25981 
26578 
27171 
27759 



29496 
30067 
30634 
31197 



31755 
32310 
32860 
33407 
33950 



34489 
35025 
35556 
36085 
36609 



30* 



13056 
13756 
14451 
15140 
15824 



16501 
17173 

17840 
18500 



35'' 



13114 
13814 
14508 
15198 
15880 



16557 
17229 
17895 
18556 



1915619210 



19860 
20505 
21144 
21778 
22407 



19914 
20558 
21197 
21881 
22459 



26031 
26628 
27220 
27807 



28342J28391 
28921 



28969 
29344 
30115 
30681 
31243 



31801 
32356 
32906 
33453 
33995 



34534 
35069 
35601 
36128 
36653 



37130 
37647 
38161 
38672 
39179 



37173 
37690 
38204 
38714 
39221 



39641 
40142 
40639 
41133 



41624 41665 



44426 
4489G 
45363 

45827 



46250l46280 



44465 
44935 
45402 



42112 
42597 
43078 
43557 
44032 



44505 
44974 
45441 



39683 
40183 
40680 
41174 



42153 
42637 



23031 
23651 
24266 

24875 
25481 



26081 
26677 
27269 
27856 
28439 



29017 
29592 
30162 
30728 
31290 



31848 
32402 
32952 
33498 
34040 



34579 
35114 
35645 
36172 
36696 



46« 



13172 
18872 
14567 
15255 
15937 



16614 
17285 
17950 
18610 
19265 



19968 
20611 
21250 

21888 
22511 



23088 
23702 
24316 
24926 
25531 



23135 
23754 
24867 
24977 
25581 



26131 
26727 
27318 
27905 

28487 



29066 
20639 
30209 
30775 
31337 



31894 
32448 
32997 
38543 



34628 
85158 
35689 
36216 

36740 



37216 
37783 
38247 

38757 
39263 



39725 
40225 
40722 
41215 
41706 



39766 
40266 
40763 
41256 
41746 



42193 
42677 



43118 43158 



43597 
44072 



43636 
44111 



44544 



45013 45052 45091 



45866 45905 
46327146365 



45480 
45943 
46404 



44583 



45518 
45982 
46442 



42233. 
42717 
43198 
43676 
44151 



37260 
37776 
38289 



45* 



13231 
13931 
14625 
15812 

15994 



16670 
17840 
18005 
18665 
19819 



20022 
^665 
21303 
21936 
22664 



23187 



24418 
25027 
25681 



26181 
26776 
27867 
27954 



29114 



30257 



31383 



82494 
38043 



3408584180 84175 



84068 
85202 
35738 
36260 
36783 



37303 



38799 88841 



50« 



18289 
18980 
14682 
15369 
16050 



55* 



16726 
17306 
18060 



18719 18774 



19373 



23805 23856 



24469 
25078 
25681 



26231 
26826 
27416 
28002 



28536 28584 



29161 



29687 29735 



30804 



308223086930946 



31430 



31940 31987 



32540 



33589 S3634 



84713 
85247 
35777 
36808 

36827 



37846 



37819 378623790^ 



38382 88874 



18348 

14047 
14789 
15426 
16167 



16782 
17451 
18116 



19427 



20075 
20718 
21856 
21988 
22616 



23238 



26281 
26875 
27465 
28051 
28632 



29209 
29782 
30351 



31476 



32038 
32586 



38089 38184 



33679 
34220 



84757 
352»1 
85821 
36347 
36870 



87889 



38417 



38884 88926 



39305 39347 39889 394S1 



39808 
40808 
40804 
41297 
41787 



89850 39892 899i» 
40349 40801 4048® 
40845 40887 40088 
41888 AI879 41420 
41826 41S68|41909 



44622 



45557 
46020 
46480 



44662 
45130 
45596 



42274 
42758 
43238 
43716 
44190144229 



44701 



45634 



46058U6097 46135 



40518146556 



42314 42855 
42798 42888 
43278 43318 
4375543705 



Pro.pii, 



s 

1 

2 
3 
4 

8 
1 

2 
3 
4 



11 



34 

46 



11 
22 
38 
44 



s 
1 
2 
3 
4 



11 
21 
32 
42 



8 
1 

2 
3 
4 



10 

120 

81 

41 



9 
1 

2 
3 
4 



10 
20 
29 
39 



10 
19 
29 

38 



8 
1 

2 

3 
4 



9 

18 
28 
37 



» 
1 
2 
3 
4 





18 
27 



42805 
42678 
48858 
43835 



4426944308 



44740 



45169 45208 



45678 



46596 



44779 
45247 
45712 
46174 
46688 



8 
1 

2 
8 

4 



9 
17 
26 
36 



8 
1 

2 

8 
4 



8 
17 
25 
S4 



8 
1 

2 
3 
4 



8 
16 
24 
32 



8 
1 

2 
3* 
I 



8 
15 
28 
80 



r 


TABLi; XXIX. 17U || 


To find the latitude by doudlb altitcdes, and the elapsed time. 


BISING. 


3 Hours. 


n 


0- 1 S' 


10> 


15' 


20. 


25' 


311' 


35> 


40- 


45' 


60' 


56' 


Pr„.,». 




1,4I>(1II4U7UI 


lfi7J] 


4(i7MS 


16823 


16801 


IfiHHI 


161131 


I697B 


4701! 


47051 


1708! 






47ia7,47105 


I72II3 


17241 


1727) 


47311 


1T35! 


I73«l 


17431 


47461 


1760S 


1761S 




7 


Ji 


47580 47611 


17IW( 


4760; 


177S1 


4776) 


i;w* 


1784! 


47881 


17918|4795( 


179!l! 




15 


» 


460314806) 


18 Ilk 


4814! 


18181 


4821) 


IH255 




i83a( 


lasni 


1840^ 


18441 




22 


4 


48479! 485lt 


1HS63 


4H5U0 


48627 


48664 


48701 


18731)1 


18776 


48813 












1.4692448961 


IHWHf 


191)36 


1<HI71 


49101 


19115 


WW. 


1IW11 


19351 




1932) 


X II 


A 


49366!4Mai 


19441 


in47( 


Ifl.'il! 


V^M 


1<)5NI 


IWiK! 


iVKVH 


Mm 


i'ffSf 


1976) 








408004084: 


I(1H7! 


1991(1 


inv.'ii 


vtm 


soriM 


SOOHI 


5009) 


!0I3< 


50171 


50205 




U 


N 


Sa]t4S,5027! 


50311 


S0351 


1038) 


iM% 


ioini 


10491 


105SI 


10509150606 


50611 




T?. 


U 


60677,50714 


5076D 


S0780 


50821 


508681 


50894 


iOUSi 


50960 


S1002{51038 


51073 




29 


10 


1.51109:51145 


illHI 


51211 


51251 


ilSNI 


5IS3J 






51481 


51405 








61599,5157! 


5llil( 


.101(1 


1I6HI 




.ITftJ 




5183, 


5185! 


U895 




11 7 




61986152001 


52031 


'itav. 


52101 


iMU! 


.2171 


52S1! 


5221( 


52284 


5231( 








62390,Sa42; 


l>24HI 


52401 


52531 


5256( 


53)101 


52630 




52701 


i2J41 


52775 


3121 


14 


S28iaJ52BlJ 


5288S 


52917 


52952 


»ait8'' 


5aiK« 


53057 


53002 


53127 


JSlGi 


53197 




IS 


1.63231 


iSKon 


■ 3301 


»3»l 


13371 


53405 


53410 


5347; 


53511 


53.1J. 


53,171 


i361! 




III 


KUi 


•sasH! 


■1371) 


IS^-il 


VilM 


538?) 


5385( 


538111 


53925 


53961 


S31MIJ 


5102! 






17 


•4D6J 


'ilOttl 


>4I3" 


'iiinfi 


51201 


11235 


542(11 


11S04 


54331 


14371 


54405 


51441 




14 


IH 


fi4475 


■Mam 


'•i.M 


iA^K 


51611 


ilfUf 


>46NI 


UTli 


)474! 


5478! 


54815 


i4HBI 






lU 


64885 


54U1U 


!.l'Ja3 


51981 


^jU2I 


5^065 


93081 


55 U3 


16157 


S519l|55S25 


.12)1 




27 


an 




i.i. 




j542) 


^54Ui 


SSlOb 


i5a2[ 


jSiG: 




.,i...(, 






i\ 






•SUOl 










n 






,,6301 






n 










J 20 


Ml 


'' 03 J 


sTDCj 


j7uyM 








1 s<.j . .1..^ -j.,).4a« 


S74fi< 




57j.( 








m 


filbSt 


i7J^ 




178111 


*7H.'H 


H'/HNIi 


»71ll< 


,.J0,.l 


,.■'%-! 


iHllli 


>hll4i 




•a 


SSOS! 


sail. 


58147|6817l 




ifllilld 


181175 


i8»0< 


.H31, 


1837! 


581(15 


18131 




w 


58471 






118601 




5866.' 


58(Hlt 


i87a( 


5876/ 


..879! 


5H825 




■a 


5885t 






■iSJoS 


5898i 


19021 


S905. 


jlMMH 


a'JlU 


50118 


59180 


59212 


4 20 






137? 


10401 




iiBlfif 


595 0< 


.0531 


5966! 


^9591 




J \ 1 1755 


111781 


vmt 






1091! 


1904,' 


1997] 






M ' J 135 


jOI61 






loarti 




KI93< 


iflS5( 






MM Mj\i 


10545 


1057( 








KI701 


1073! 


3 IS 


31 


00 1. 1-u J L.U . ,L j-.,UOBM 


60921 


)09S2 


609S3 


0IO15 


11016 


B1077 


nios 


4 25 


K 


1 blU» 


tli7i 


»MH 


>l/.(.l 


nm 


fil ^<I5 


113 i( 


1I3,.1 


nasH 


mil 


H4fl( 


.1481 




311 


SIStJ 


1154! 


\\57i 


1160.1 


il63h 


IKH.i 


(Mill) 


11.2 


.r7(i( 


.1791 


1182, 


1185, 






17 


S188J 


ilDK 


1KI45 


iiirf 


121100 




IJIM.). 


mm 


i/i/' 


12 Kir 


12101 


12221 






»M 


esssi 


UHN! 


mil 




12371 


./l.l.. 


.jnh 


iUtin 


124,11 






'258< 




18 


W 


BseiD 




UG8t 


U7I1 


BiTll 


0^771 


0^80^ 


oan32 


52803 


ia8J8 


D2923 


G2J51 




Jl 


40 








13075 




03130 


iliOG 






.31IS1 


13285 


13315 


' II 


41 




aan 


13401 


m»» 


131Gt 




13^2) 


93551 


13,>8' 


1361) 


1304) 


1867* 






4V 


»7BI 




)3TSf 


1379) 




}J86I 


5388) 


SJ91) 


>391) 


1397) 


IllHI) 


1103) 






41 


6400 


1409; 




111 a; 


11181 




14/41. 


11/7(1 


>4,tOh 


113H( 


11305 


1139,1 






44 


64435 


i446S 


>44B^ 


WSH 


U5K 




lilGOi 


>163S 


il(ri>. 


11691 


til721 


14751 






4S 


1 64781 


B4HI0 


14881 


HHno 


01898 


149^8 


11951 


fil9K, 


1501 r 




«07n 


15105 


- II 


40 


6613< 


1516! 


1510: 


ISKX^ 


15J5I 


iSMl 




'isHai 


(.laoi 




iilal 


iol6l. 






47 


6S48I 


ttRIS 


!S54:i 


W.17! 


isHo; 


).>(1K. 




ISIHM 


Lid! 




15775 


15N0( 




12 




65831 


WMH5 


WW* 


isiin; 


iS*., 


ifl.181 








.0091 


101 2(. 


161.55 






40 


6618- 


ih2i; 


HJiMJ 


10271 


.0291 


(.32! 






10415 


.Gilt 


16172 


I|J65U1 






sn 


1 60>SU 




jGIBH 


iOGlG 


euoi 


j(.I).l 


1).7II.! 


fir.7»i 


56761 


60781 


10815 


UiHU, 


« II 


bl 


6687! 




\Am\ 


■nvm 




.701) 


i701( 


17071 


1710! 


17131 










ij2 


6721- 


i7^l( 


ITMT< 


)730; 


'I7331 


;7J6( 


i73W 


171 1( 


17415 


1747! 












B7SSI 


175H; 


iTini 


1764! 


17(171 


I77IH 


17721 


i77..h 


17785 


1781! 


17841 


1786! 




17 


"fls" 


678'J1 


)7!WS 


WBS- 


I79H. 


980 1( 


1803) 


iB06( 


SB09! 


1812; 


6815] 


381 7t 


38207 




23 


1 G8J30 


682UI 


iBZBI 




08317 


Wiia 


:.840) 


r.wwi 


181 m 


18481 


18115 


iSSl! 


> II 


fi(i 


6857; 


>85q! 


<(m: 






18711 


18731 


18766 


1879< 


18821 


1884! 


ri(fl75 






ST 


GB90I 


WHJ; 


w'ini 






vmi 


19071 




m /■ 


Hllfi. 


KI18, 


19211 








6023; 


JTOlfi 


I'M* 


103^1 


H'laif 


.11375 


TIMO! 


HI13I 


11145) 


19481 


nisi! 


19.111 






Ijl 


69508 


6U69S 


69623 


6965 D 


696TH 


0!)70-. 


60733 


007MJ 


l6U7bb 


69815 


09812 


01^ 


-L 





180 TABLE XXIX. 

To find the latitude by double altitudes, and the elapsed time. 



RISING. 



4 Hours. 




1 
2 

s 

4 



14.69897 
70224 
70550 
70874 
71197 



15 
16 
17 

18 
19 



20 
21 
22 
23 
24 



25 
26 
27 

28 
29 



SO 
31 
32 
33 
34 



45 
46 
47 

48 
49 



50 
51 
52 
53' 
54 



0» 



4.71518 
71837 
72155 
72471 

_72785 

4.73090 
73410 
73720 
74028 
74335 



5» 



69924 
70252 
70577 
70901 
71224 



71544 
71864 
72181 
72497 
72812 



10« 



69952 
70279 
70604 
70928 
71250 



4.74641 

74945 
75247 
75549 

75848 



73125 
73436 
73746 
74054 
74361 



4.76146 
76443 
76738 
77032 
77325 



4.77616 
77906 
78194 
78481 
78767 



4.79051 
79334 
79615 
79896 
80175 



79074 
79357 
79639 
79919 

80198 



4 80452 
80729 
81004 
81277 
81550 



4.81821 
82091 
82360 
82628 
82894 



4.83159 
83423 
83685 
83947 
842U7 



4.84466 
84724 
84981 
85236 
85490 



55 
56 
.S7 
58 
59 



4.85744 
85996 
86247 
86496 
86745 



74666 
74970 
75273 
75574 
75873 



71571 
71890 
72208 
72528 

72838 



15- 



69979 
70306 
70631 
70955 
71277 



73151 
73462 
73772 
74080 
74386 



76171 
76468 
76763 
77057 
773491 



77640 
77930 
78218 
78505 
78790 



80475 
80752 
81027 
81300 
81573 



81844 
82114 

82382 
82650 
82916 



83181 
83445 
83707 
83968 
84229 



84488 
84745 
85002 
85257 
85512 



85705 
86017 
86267 
86517 
86766 



74692 
74995 
75298 
75599 
75898 



71598 
71917 
72234 
72550 
72864 



20« 



700U6 
70333 
70658 



71304 



73177 
73488 
73797 
74105 
74412 



76196 
76492 
76787 
77081 
77373 



77664 
77954 
78242 
78529 

78814 



79098 
79381 
79662 
79942 
80221 



79686 
79965 
80244 



80498 
80775 
81049 
81323 



81866 
82136 
82405 
82672 
82938 



83203 
83467 
83729 
83990 
84250 



84509 
84767 
85023 
85278 
85533 



85786 
8603b 
86288 
86538 



74717 
75021 
75323 
75624 
75923 



71624 
71943 
72260 
72576 
72890 



25» 



70034 
70360 
70685 



70982 71009 



71331 



73203 
73514 
73823 
74131 
74437 



76221 
76517 
76812 
77105 
77398 



77688 
77978 
78266 
78552 
78838 



74742 
7504(j 
75348 
75649 
75948 



71651 
71970 
72287 
72602 
72916 



30* 



70061 
70387 
70712 
71036 
71357 



73228 
73539 
73849 
74157 
74463 



76245 
76542 
76836 
771 SO 
77422 



77713 
78002 
78290 
78576 
78861 



79122 



79404:79428 



80521 
80797 
81072 
81346 



81595 81618 



81889 
82159 
82427 
82694 
82960 



83225 
83488 
83751 
84012 

94272 



84531 
84788 
85044 
85300 
85554 



85807 
86058 
86309 
86559 



86786 8(>807 



79145 



79709 
79989 
80267 



80545 
80820 
81095 
81368 
81641 



81911 
82181 
82449 
82716 
82982 



83247 
83510 
83773 
84034 
84293 



84552 
84810 
85066 
85321 
85575 



..fti^ 



8582b 
66079 
86330 
86579 

86828 



74768 
75071 
75373 
75674 
75973 



71678 
71996 
72313 
72628 
72942 



35* 



70088 
70415 
70739 
71063 
71384 



73254 
73565 
73874 
74182 

74488 



74793 
75096 
75398 
75699 
75097 



71704 
72023 
72339 
72655 
72968 



40« 



70 115 
70442 
70766 
71089 
71411 



73280 
73591 
7390U 
74208 
74514 



74818 
75122 
75423 
75723 
76022 



71731 
72049 
72366 
72681 
72994 



73306 
73617 
73926 
74233 
74539 



45> 



70143 
70469 
70793 
71116 
714S8 



71757 
72075 
72392 
72707 
73020 



76270 
76566 
76861 
77154 
77446 



77737 
78026 
78314 
78600 
78885 



79169 
79451 
79732 
80012 
80290 



79192 
79475 
79756 
80035 
80314 



80568 
8084S 
81118 
81391 
81663 



81934 
82203 
82472 
82739 
83004 



83269 
83532 
83794 
84055 
84315 



84574 
84831 
85087 
85342 
85596 



85849 
86100 
86351 
86600 
86848 



76601 
76885 
77179 
77470 



7629576320 



77761 
78050 
78338 
78624 
78909 



80591 
80866 
81141 
81414 
81686 



81956 
82226 
82494 
82761 
83026 



83291 
83554 
83816 
84077 
84337 



84595 
84852 
85108 
85363 
85617 



85870 
86121 
86372 
86621 



76615 
76910 
77203 
77495 



77785 
78074 
78361 
78648 
78933 



79216 
79498 
79779 
80059 
80337 



80614 
80889 
81163 
81437 
81708 



82248 
82516 
82783 
83049 



83313 
83576 

83838 
84099 

84358 



84617 
84874 
85130 
85385 
85638 



85891 
86142 
86392 
86641 



86869186889186910 



74844 
75147 
75448 
75748 
76047 



76344 
76640 
76934 
77227 
77519 



7S332 
73643 
73951 
74259 
74565 



50» 



70170 
70496 



70820 70S47 



7114S 
71464 



71784 
72102 



55* 



70197 
70523 



71170 
71491 



71810 
72128 



72418 72445 



72733 
73046 



74869 
75172 
75473 
75773 
76072 



77809 
78098 
78385 
78671 
78956 



79240 
79522 
79802 
80082 
80360 



80637 
80912 
41186 
81459 
817SI 



8197982001 



82271 
82538 
82805 
83071 



83335 

83598 
8S860 
84120 
84380 



84638 
84895 
85151 
85406 
85659 



85912 
86163 
86413 
86662 



76369 
76665 
76959 
77252 
77543 



77833 
78122 
78409 
78695 
78980 



73358 
73668 
73977 
74284 
74590 



74894 
75197 
75498 
75798 
76097 



76394 
76689 
76983 
77276 
77567 



72759 
73072 



73384 
73694 
74003 
74310 
74616 



74920 
75222 
75523 
75823 
76121 



79263 
79545 
79826 
80105 
80S83 



80660 
80935 
81209 
81482 
81754 



82024 
82293 
82561 
82827 
8S093 



83357 
83620 
83881 
84142 
84401 



84659 
84916 
85172 
85427 
85680 



85933 
86184 
86434 
86683 



77857 
78146 
78433 
78719 
79004 



79287 
79568 
79849 
80128 
80406 



80683 
80958 
81232 
81505 
81776 



82046 
82315 
82583 
82850 
83115 



83379 
83642 
83903 
84164 
84423 



84681 
84938 
85194 
85448 
85701 



85954 
86205 
86455 
86704 



86931 86951 



76418 
76714 
77008 
77300 
77592 



77882 
78170 
78457 
78743 
79027 



79310 
79592 
79872 
80151 
80129 



80706 
80981 
81255 
81527 
81799 



82069 
82338 
82605 
82872 
83137 



83401 
83663 
83925 
84185 
84444 



84702 
84959 
85215 
85469 
85722 



85975 
86226 
86475 
86724 
86972 



Pro. |its. 



8 
1 

2 
3 
4 



5 
II 
16 
22 



8 
I 

2 
S 
4 



5 

10 
16 
21 



8 
1 

2 
3 
4 



5 
10 
15 
20 



8 
1 

2 
3 
4 



5 
10 
15 
20 



8 
1 

2 



5 
10 



S 15 
4120 



8 
1 

2 
S 

4 



6 
10 
14 
19 



8 
1 

2 
3 
4 



5 

9 

14 

19 



8 
1 

2 
3 

4 



5 

9 

14 

18 



8 
1 

2 
3 
4 



4 


13 

18 



8 
1 

2 

3 
4 



4 

9 
13 
18 



8 
1 

2 
3 
4 



4 

9 
13 
17 



8 
1 

2 
3 

4 



4 

8 
13 
17 



■•n«MnMH 



TABLB XXIX. 181 

To find the latitude by double altitudes, and the elapsed time. 



RISING. 



5 Hours. 



M 





1 

2 
S 

i 

5" 

6 
7 
8 
9 



10 
11 
12 
IS 
14 



15 
16 
17 
18 
19 



20 
21 



23 
24 



25 
26 
27 

28 
29 

30 
SI 
32 
33 
34 



35 
36 
37 
38 
39 



40 
41 
42 
43 
44 

45 
46 
47 
48 
49 



U» 



4.86992 
87239 
87484 
87728 
87971 



6» 



8701387034 
8726987280 



87606 



87749 87769 87789 87809 



87992 



4.90676 
90805 
91034 
91263 
91490 



4.9171691735 
9194291961 
9216692185 



4.88213 
88464 
88694 
88933 
89171 



88234 
88474 

88714 
88963 
89190 



4.89407 
89643 
89877 
90111 
90343 



89427 
89662 
89897 
90130 
90363 



00694 
90824 
91064 
91282 
91609 



92390 
92612 



92408 
92630 



4.92833 
93064 
93273 
93492 
93709 



4.93926 
94141 
94356 
94670 
94782 



4.94994 
95206 



95416 95433 



95624 
95882 



9624696263 96280 



4.96040 
96246 
96461 
96666 
96860 



4.97062 
97264 
97466 
97666 
97865 



4.98063 
98261 
98467 
98663 

98848 



89447 
89682 
89916 
90160 
90382 



90613 
90843 
91073 
91301 
91628 



92861 
93072 
93291 
93610 
93727 



94374 
94687 
94800 



96012 
96223 



96642 
96860 



9666696673 



96067 
96263 
96469 
96673 
96877 



97079 



97482 
97682 
97881 



10* 



87626 



88012 



88264 
88494 
88734 
88973 
89210 



90632 
90863 
91092 
91320 
91547 



91764 
91979 
92203 
92427 
92649 



93090 



93628 
93746 



93944 93962 
9416994177 



94392 
94606 
94818 



96240 
96460 
06659 
96867 



96074 



96690 



16> 



87064 
87300 
87646 



88032 



88274 
88614 
88754 
88992 
89230 



89466 
89702 
89936 



9016990188 



90401 



91773 
91998 
92222 
92446 
92667 



9287092888 



93109 



9331093328 



93763 



93980 
94196 
94410 
94623 
94836 



9602996047 96066 



96268 



95676 
96884 



96091 
96297 
9648696503 



96707 



96894 96910 



9709697113 



97281 97298 



97130 
97316 97331 



97499 
97699 
97898 



97516 



9769997716 97732 



97914 



98080 98096 
98277 98293198310 



98474 
98669 
98864 



98490 
98686 
98880 



9868698702 



^.09042 
99236 
99428 
99619 
99810 



99068 99074 
99261 99267 
99444 99460 
99636 99661 
99826 99842 



20* 



87076 
87321 

87666 



88062 



88294 
88634 
88774 
89012 
89260 



89486 
89721 
89965 



90421 



90652 
90882 
91111 
91839 
91666 



90671 
90901 
91130 
91868 
91585 



91792 
92017 
92241 
92464 
92686 



92907 
93127 
93846 



9354693664 



93781 



98998 
94213 
94427 
94641 
94863 



95276 



96468 96486 



95694 
96902 



96816 
96620 
96724 
96927 



98113 
98310 
98606 
98702 
98897 



99090 
99284 
99476 
99667 
99868 



97532 



25* 



87096 
87341 
87686 
87880 
88072 



88314 
88564 
88794 
89032 



8926989289 



89606 
89741 
89976 
90208 
90440 



91811 
92036 
92269 
92488 
92704 



92925 
93145 
93364 
93682 
93809 



SO* 



87116 
87862 
87606 
87850 
88093 



88384 
88674 
88814 
89062 



89626 
80760 
89994 
90227 



89646 
89780 
90014 
90247 



9045990478 



90690 
90020 
91149 
91377 
91603 



90709 
90939 
91168 
91896 
91622 



91829 
92054 



91848 
92078 



92278 92297 



92601 



92619 



92944 
93164 
93882 
93600 
93817 



9401694034 



94281 
94446 
94658 
94871 



94249 
94463 
94676 

94888 



95082 
95293 
95502 
95711 
95919 



96100 
96810 
96520 
96728 
95986 



9610996126 



96587 
96741 
96944 



97147 
97348 



97749 



97931 



97947 97964 



98129 
98826 
98523 
98718 
98918 



96148 



9633296849 



96768 
96961 



97168 
97866 



9764997666 



97766 



98146 98162 
98343 98369 
9858998565 



98784 
98929 



99107 
99300 
99492 
99683 
99873 



99123 
99316 
99608 
99699 
99889 



86* 



87186 

87882 
87627 
87870 
88118 



88864 
88694 
88834 
89072 
89309 



92723 92741 



92962 
93182 
93401 
93619 
93886 



94052 
94267 
94481 
94694 
94906 



95117 
95828 
95587 
95746 
06968 



96160 
96366 



96i>64 96671 



96775 
96978 



40> 



87157 
87402 
87647 
87890 
88183 



88374 
88614 
88863 
89091 
89828 



89664 
8970^ 
90088 
90266 
90498 



90728 
90968 
91187 
91414 
91641 



91867 
92092 
92315 
92638 
92760 



91886 
92110 
92834 
92666 
92778 



92980 
93200 
93419 
93637 
93854 



94069 
94284 
94498 
94711 
94924 



96135 
95346 
95655 
96763 
96971 



96177 
96888 
96588 
96792 
96996 



97180 
97882 
97582 
97782 
97981 



97197 
97398 
97599 
97798 
97997 



98761 
98946 



98178 
98375 
98672 
98767 
98961 



99139 
99382 
99524 
99716 
99906 



99166 
99848 
99640 
99781 
99921 



46* 



87177 
87428 
87667 
87911 
88153 



87198 
87448 
87688 
87931 
88173 



88894 
88684 
88878 
89111 
89848 



89684 
89819 
90068 
90285 
90617 



90748 
90977 
91206 
91433 
91660 



90767 
90996 
91226 
91452 
91679 



91904 
92129 
92862 
92675 
92796 



92999 
98218 
93437 
93665 
98872 



94088 
94802 
94616 
94729 
94941 



95163 
96863 
95572 
95780 
95968 



96195 
96400 
96606 
96809 
97012 



07214 
97416 
97616 
97816 
98014 



98196 
98892 
98588 
98783 
98977 



98211 

98408 
98604 
98799 
98994 



99171 
99864 
99566 
99747 



60* 



88414 
88664 
88893 
89181 
89368 



89604 
89838 
90072 
90805 
90586 



93017 
93237 
93465 
93673 



94105 
94820 
94684 
94747 
94969 



96170 
06380 
95689 
95798 
96006 



96212 
96417 
96622 
96826 
97029 



97231 
97432 
97632 
07832 
98030 



98228 
98425 
98620 
98816 
99010 



66* 



87218 
87464 
87708 
87961 
88193 



88484 
88674 
88913 
89151 
89388 



89623 
89868 
90091 
90324 
90666 



90786] 

91015 

91244 

91471 

91698 



91923 
92148 
92371 
92693 
92816 



93086 
08255 
93478 
93691 



98890 93908 



94128 
94388 
94652 
94765 
94976 



96188 
95398 
96607 
96816 
96022 



96229 
96484 
96639 
96843 
97046 



97247 
97449 
97649 
97848 
98047 



Pro. |its. 



s 

1 

2 
8 
4 



8 
1 
2 
8 
4 



8 
1 

2 
8 
4 



• 
1 
2 
3 
4 



8 
1 

2 
8 
_4 

8 
1 

2 
3 
4 



8 
1 

2 
8 

4 



8 
1 

2 
3 
4 



8 
1 

2 
8 

4 



8 
1 

2 
8 

4 



99187199203 
99880 



99572 
99763 



99937 99963 



99396 
99587 
99778 
99968 



98244 
98441 
98637 
98882 
99026 



99219 
99812 
99608 
99794 
99984 



a 
1 
2 
3 
4 



8 
1 

2 
8 

4 



4 

8 
12 
16 



4 

8 
12 
16 



4 

8 

12 

16 



4 

8 

11 

15 



4 

7 

11 

15 

4 

7 

11 

15 



4 

7 

11 

14 



8 

7 

10 

14 



3 

7 

10 

14 



8 

7 

10 

18 



8 

7 
10 
18 



8 

6 
10 
18 



MM 



182 TABLE XXIX. 

To 6nd th« LATITITDB by DOU&LB ALTITfrD£d, and the BLAPSfeD TIME. 



KISIKG. 



6 Hours. 




1 

2 

% 
4 



S.OOOOtfOMIO 00099 



6 
6 
7 
8 




10 
II 
12 
13 
14 



15 
16 
17 
18 
19 



20 
22 



24 



25 



27 



29 



30 
31 
32 
33 
34 



35 
38 

37 
38 
39 



40 
41 
42 

a 

44 



45 
40 
47 
48 
40 



50 
51 
52 
51 
54 






55 



57 
50 
60 



6.00937 



0« 



60189 iOiOS 
00377 00393 
•9565 00580 
00751 00767 



0112201188 



01490 01505 



91072 01088 01703 01718 01733 



9.01854 



02215 
02805 
02574 



5.02751 



0292802943 



03105 

08280 



03455 03470 03484 



5.03629 



0380208817 03831 



08075 03989 04004 04018 



04147 



0431804332 



5 



0448804502 04516 
04072 



04057 

04886 



04904 05008 05022 05036 06050 05064 



05162 05175 



.05328 
05494 
05659(05673 



05342 05856 
05508 05521 



05823 
05987 



06812 
06474 



5.06954 06969 



07270 
07428 
075841 



08060 
08204 
08367 



5.08509 08522 



08661 
08812 
08962 
00112 



lU* I 15* 



00221 00230 00252 00268 00283 



0040900424 



00953 OO968'0O084 



00047 00063 



00596 00612 00627 



0078200798 



011530116601184 



01300 01322 01337 91352 01308 01383 01398 01418 01429 01444 



015200153001551 



01869|01884 01900 01915 

02005 02080 02095 

02960 02275 

09440 09455 



02280 02246 



02410 

02588 



02766 



0311903134 



08996 



09644 03658 



04161 



04840 04854 04868 



05837 
06001 



5.06150 06163 06177 06191 



06487 



06684 06648 
08794 06808 



07284 
07441 

07597 



07895 07908 07921 



02495 
09603 



09781 
09958 



03810 



04175 
04346 



046860470004714 



05189 05209 



05370 
05535 



05686 
05851 
06014 



069960683906353 



06661 
06821 



07112 07126 07139 07152 



07297 
07454 



5.07740 07753 07766 0777U 07792 07805 



0806308075 



0821608229 08242 
0836908382 08995 



08673 
08812 08824 
0896208975 

09124 



5^.00261 09273 09286 00208 



09400 09492 
09557 00609 
0O7O4{O9716 
0066.1 



08584 



08837 
08987 



09808 09675 



09618 



0979609811 



09978 
03149 
03824 



09499 03513 03598 



08072 
08846 



0419004204 04218 



04360 



04580 



05864 
06028 



06500 06514 



06674 
06834 



0608006994 



07467 



0761007688 07696 



07994 

08068 



08547 



086860860908711 



09000 



09494 00446 



20* 



0044000456 00471 



00819 



0099901014 



02699 



02987 09002 



09169 



0999003358 



08860 03874 



04546 
04714 
04882 
06050 
06217 



05700 05714 



105878 
06041 



06204 
06866 
06527 



07166 



07810 07823 



25* 



0007900095 



0064900658 



00829 



01199 01214 



01506 01581 01506 01612 



01748 01769 



01930 
0911009196 



01045 
09196 
02805 
09409 09484 
9964802669 



02825 



08178 03193 



09701 
09874 
04047 



04975 04989 



04559 
04728 



05983 
05649105568 



05397 
05563 
05728 
05802 
06055 



06541 



0668806701 
06848 06861 



07178 
07336 



07480 07493 



07947 
08101 



08255 06267 



08408 



08560 



08850 08862 



09137 09149 09162 09174 



09311 



09887 



09582 09694|09606|00618 
09729 09741 



00753 



07960 
08114 



08420 



06875 
0901209025 



80» 



00844 



01080 



0284002855 



08017 



08368 
03542 



09716 



0388009909 



04061 
04292 
04409 



04573 
04742 



04896 04910 



05078 



05231 0&245 



05411 

05577 

05741 

05802 0S905 



0621806231 
06879 06893 



06714 
00874 



07007 07020070830704607060 



07649^07662 



07818 
07973 
08127 
08280 
08493 



08572 
08724J08786 



09323 



0946909471 



0989909911 



08887 
09037 
09187 



09335 

09483 

09631 

09765 09777 



09924 



taam^m^ 



85« 



00110 
00299 
00487 
00674 
00860100875 



01045 



01280 01245 



01779 01794 



01960 01975 01990 09005 
02140 02155 02170 02185 



0289002995 



09499 09614 02629 02544 02550 



02677 



08031 
09207 
08982 
03557 



03780 



04075 
04247 
04417 



04587 
04756 
04924 



05259 



05425 
05500 
05755 



0606906082 



06246 



0655406667 



0710207206 
0784007969 
0760607519 



07675 



07831 
07966 
08140 
08993 
efr«46 



08586 08598 



40* 46* 



40* 
00126 



00915 

00502 00518 

00680100705 

00891 



0014200168 00178 
00990 00940 00969 



01061 



0995002965 



02602 09707 09722 02797 



02870 02864 02899 02914 



0904609061 



09222 O9297|O929}|09966| 

09897 0941 

03571 



03745 
08918 



04090 04104 04118 



04261 
04431 



04601 
04770 



0409804952 



050920510605120 



05273 



05439 



05500|05604 05618 
05769 06782 
0501910593906946 



06996 



06728)06741 
06887 



065»l 
06741 
06901 



07532 



0796507098 



0829308806 



07844 
07098 
08152 
08806 
08458 



08610 



08990 
09050 



09348 
09496 
99643 
09790 
09036 



09062 
09911 



09860 
00508 
00655 
09802 
00048 



01627 



50" 



00594 



0072000796 



00006 



0107601091 
01260 01276 



01642 



0180901824 



55* 



00540 



00022 



01107 
01291 
01459 01474 



01667 
01839 



02020 
02200 
02380 



PlO.|ltB. 



1 

2 
3 
4 



9 

6 

9 

12 



8 
1 

9 
9 

4 



9 

6 

9 

12 



0907609000 




09759 03n4 93788 



08932 



04275 
04446 



04615 
04784 



05286 



05452 



0610906123 



06258 06272 



66406064200649906447 



06694 
06754 



07073 



0721807281 



08011 
08165 



08693 



08749)08762 0877 4 08787 



0891208925 



09972 



9394603961 



04139 
0428904308 



04460 



04629104643 
04798 



04966 



04812 
04980 



05194 051481 
0630005314 



06466 054801 
0569206645 
0670606810 
0696005079 



06196 



06285 06299 



06460 



0691406927 06941 



07975 07988 07401 0!7415 



075450755807571 



07688 07701 07714 07727 



07867 0786007888 



08178 



0891808991 
0847108484 



09075J00087 
09294 



06937 
09087 
09296 



04474 



9660806021 
0676806781 



07086 07O99J 
0724407267 



0802406087 



08191 
08844 
08496] 



0868608648 



087W 
08950 
00100 
00249 



8 
1 

a 

9 
4 



8 

6 

9 

12 



1 
2 
9 

4 



8 

6 

9 

12 



8 
1 
2 
3 

4 



9 

6 

9 

12 



1 
2 
9 
4 



9 

5 

8 

11 



1 

2 
9 
4 

8 
1 

2 
9 
4 



9 

6 

8 

10_ 

9 

6 

8 

10 



8 
1 

2 
9 
4 



9 

6 

8 

10 



8 
1 

2 
9 

4 



9 
6 

8 
10 



'8 
1 
2" 
9 
4 



2 

6 

7 

10 



09985 09997 
09620|09593|09546 1 
969» 2 

_ , 9898 9 

09960|00972|09984 4 



9 

6 

7 

10 



TABLE XXIX. 183 

To find the latitude by doublb altitudes, and Ae eiapskd time^ 

RISING. 

■^^^^— <■ »■■■■ ■■ ■— -lip ■ MWl^M »M»MI—^^^^—P»^.»^—*— ^— ^i— ■ — - - ■■ - 

7 Hours. 





1 

2 
3 
4 



6 
6 

7 
8 
9 



10 
11 
12 
13 
14 



15 
16 
17 
18 
19 

20 
21 
22 
23 
24 



25 
26 
27 
28 
29 



80 
31 
32 
33 
34 



35 
36 
37 

38 
39 



40 
41 
42 
43 
44 



45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
66 
57 
68 
50 



0« 



5.00996 
10141 
10286 
10430 
10573 



5.10716 
10857 



1009811010 
11139 11150 



11279 



5.11418 
11557 
11695 
11832 
11969 



5.12105 
12240 
12375 



12509 12^20 125S2 



12643 



5.12776 
12908 
13040 
13171 
13302 



5.13432 
1S561 



13818 
13945 



5.14072 

14199 

14924 

144491 

14574 



.14698 
14821 
14U44 
15066 
15188 



5.15S09 



15649 
15668 
15787 



.15905 
16023 
16140 
16256 
16372 



a» 



10008 
10153 
10298 
10441 
10585 



10727 
10869 



11290 



11429 
11568 
11706 
11843 
11980 



12116 
12251 
12386 



12654 



12787 



13051 
13182 
13ai3 



13442 
13572 
13690113700 
13828 
13956 



14083 
14209 
14335 
14460 
14584 



14708 
14832 
14954 
15076 
15198 



16« 



10166 
10310 
10454 
10597 



10739 
10881 
11022 
11162 
11302 



11441 
11580 
11717 
11855 
11991 



12127 
12263 
12397 



12665 



1279» 



12919 12930 



13062 
13193 
13SS3 



13453 
13582 
13711 
13839 
13967 



14093 
14220 
14345 
14470 
14595 



14719 
14842 
14964 
15087 
15208 



I5dl9 



15429 15439 



15569 
16678 
15797 



15915 
16033 
16149 
16266 
16382 



.16487 
16602 
16716 
16830 
16943 



.17055 
17167 
17278 
17389 
17499 



16497 
16612 
16726 
19839 
16952 



17066 
17176 
17288 
17398 
17509 



15329 
15449 
15569 
15688 
15807 



15925 
16042 
16159 
16276 
16391 



16506 
16621 
16735 
16849 
16961 



15» 



10033 
10178 
10322 
10465 
10608 



10751 
10893 
11033 
11174 
11314 



1145311464 



11591 
11729 
11866 
12003 



12139 
12274 
12409 
12543 
12676 

12809 
12941 
13073 
13204 
13334 



13464 
13593 
13722 
13860 
13977 



14104 
14230 
14356 
14481 
14605 



14729 



14975 
16097 
15218 



15839 
15459 
15679 
15698 
15817 



15935 
16052 
16169 
16285 
16401 



17074 
17186 
17297 
17408 
17518 



16516 
16631 
16745 
16868 
16971 



17083 
17195 
17306 
17417 



20* 



10045 
10190 
10334 
10477 
10620 



10763 
10904 
11045 
11185 
11325 



11603 



1174011762 



11878 
12014 



12160 
12285 
12420 
12554 
12687 



12820 
12952 
13084 
13216 
13346 



13475 
13604 
13732 
13860 
13988 



14114 
14241 
14366 
14491 
14615 



14739 



14852 14862 



14985 
15107 
16228 



15349 
15469 
16589 
15708 
15827 



15944 
16062 
16179 
16295 
16410 



16526 
16640 
16754 
16867 
16980 



25* 



10057 
10202 
10346 
10489 
10632 



10774 
10916 
11057 
11197 
11387 



11476 
11614 



11889 
12025 



12161 
12296 
12431 
12565 
12608 



12831 
12963 
13095 
18226 
18356 



18486 
13615 
13743 
18871 
13998 



14125 
14251 
14377 
14501 
14626 



14750 
14872 
14995 
15117 
15238 



15359 
15479 
15599 
15718 
15837 



15954 
16072 
1618b 
16304 
16420 



17093 
17204 
17315 
17426 



17^27117536 



16535 
16660 
16764 
16877 
16990 



17102 
17214 
17325 
17435 
17545 



SO* 



10069 
10214 
10858 
10501 
10644 



10786 1079b 



10928 
11069 



11209 11220 



11848 



11487 
11626 
11768 
11900 
12037 



12173 
12308 



12442 12463 



12576 
12709 



12842 
12974 
13106 
18287 
18367 



18496 
13625 
18754 

13882 
14009 



14136 
14262 
14387 
14512 
14636 



14760 
14883 
15005 
15127 
15248 



15369 
15489 
15609 
15728 
15846 



15964 
16081 
16198 
16314 
16430 



16545 
166691 
16773 
16886 
16999 



17111 
17223 
17334 
17444 
17554 



85* 



10081 
10226 
10370 
10513 
10656 



10940 
11080 



11360 



11499 
11637 
11775 
11912 
12048 



12184 
12319 



12587 
12721 



12853 
12985 
13117 
18248 
13378 



13507 
13636 
18765 
13892 
14010 



14146 
14272 
14397 
14522 
14646 



14770 
14893 
15015 
15137 
16258 



16379 
15499 
15619 
15738 
15856 



15974 
16091 
16208 
16324 
16439 



16554 
16669 
16782 
16896 
17008 



17121 
17232 
17343 
17454 
17563 



40« 



10093 
10238 
10382 
10525 
10668 



10810 
10951 
11092 
11232 
11872 



11510 
11649 
11786 
11923 
12059 



12196 
12330 
12466 
12598 
12782 



12864 
12996 
18128 
13258 
13388 



13518 
13647 
13776 
18908 
14080 



14167 
14282 
14408 
14538 
14667 



14780 
14908 
15026 
16147 
15269 



15389 
15509 
15629 
15748 
16806 



15984 
16101 
16217 
16333 
16449 



16564 
1667b 
1679k 
16905 
17018 



17130 
17241 
17352 
17463 
17673 



45* 



10105 
10250 
10394 
10537 
106801 



10822 
10968 
11104 
11244 
11883 



11522 
11660 
11798 
11934 
12071 



12206 
12341 



12476 12487 



126101 
12748 



12876 
13007 
13139 



18269 13280 18291 



13399 18410 



13529 
1365b 
13786 
13914 
14041 



14167 
14293 
14418 
14543 
14667 



14790 
14913 
15036 
16157 
16279 



16399 
16619 
15639 
1576b 
16876 



15993 
16111 
16227 
16343 
16469 



l(i5/3 
16688 
16801 
16915 
17027 



17139 
17261 
17362 
17472 
17582 



60* 



10117 
10262 
10406 
10540 
10691 



10833 
10975 
11115 
11255 
11395 



66* 



10129 

10274 

104181 

10561 

1Q703 



11533 
11672 
11809 
11946 11957 



12082 



1221b 
12363 



12621 
12764 



12886 
13018 



13149 18160 



13539 
13668 
18797 
13924 
14061 



14801 
14924 
I6a46 
15168 
15289 



15529 
16649 
16767 
16886 



16003 
16120 
16237 
I6;i53 
1646b 



16683 
i6607 
l(i811 
16924 
17036 



17148 
17260 
17371 
17481 
17591 



10845 

109861 

11127 

11267 

11406 



11545 
11683 
11820 



12093 



Fro.pts. 



s 

1 

2 
3 
4 



1 
2 
8 
4 



1 
& 
8 

4 



122291 

12864 

12498 

12682 

12766 



12897 
13029 



13421 



13560 
18670 
13807 
13ta5 
140621 



1417814188 
14303 14314 
14489 14439 
14553 14564 
14677 14688 



148U 
14934 
15056 
15178 
15299 



15409 15419 



15639 
15669 
16777 
16896 



16013 
16130 
16246 
16862 
1647b 



16.>92 
16707 
16820 
16933 
17046 



17158 
172(J0 
173bO 
17490 
17600 



1 

2 
8 

4 



8 
1 

2 



s 
1 
2 
8 
4 



8 
1 

2 
8 
4 



1 
2 
3 
4 



1 
2 
8 
4 



1 
2 

3 
4 



8 
1 

2 
3 

4 



8 
I 

2 
3 
4 



2 
5 

7 
9 



2 

6 
7 
9 



2 
5 

7 
9 



2 
4 

7 
9 



4 

7 
9 



2 
4 

7 

9 



2 
4 

6 

8 



2 
4 
6 
8 



2 
4 
6 
8 



2 

4 
6 

8 



2 

4 

6 

8 



2 

4 
6 

8 



184 TABLE XXX. 


Alt 


Horiz..nlEil Parallax. 


Add for Sw. of I'M 




33- 


51' 


5^ 


56' 


57' 


5£ 


5ff 


60' 


61' 


__ 


■a- 


I" 6 


'8- 


3 


3S 9 


39 21 


10 S 


11 30 


12 21 


43 9« 


14 SO 


45 80 


IB 20 





3 


1 


( 8 




10 


J8 5 


39 52 


10 6 


41 62 


12 52 


13 5 


14 51 


45 51 


18 51 


10 


013 


11 


6 IS 




20 


39 S 


10 21 


11 a 


42 21 


43 21 




15 SI 


46 ai 


17 30 


30 


22 


H 


(28 




30 


39 1 


10 49 


11 1 


12 48 


13 48 


44 48 


15 48 


16 48 


17 48 


30 


32 


14 


£38 




40 


10 1. 


11 13 


W 1 


13 14 


U 11 


45 14 


16 14 


17 14 


18 14 


40 


42 


14 


618 




50 


IT- 


11 3!l 

ia-2 


12 3 
1-3— 


13 39 
44~2 


11 39 
15 1 


15 38 
16 


16 38 

in 


<7 38 
4"a— 1 


48 38 

49 1 


50 

~6 


52 


51 


6 58 
6 "8 




0"2 




10 


41 24 


12 SI 


13 3 


41 23 


15 23 


46 33 


47 23 


4S S3 


19 22 


10 


012 




6 18 




20 


41 4 


42 14 


13 4 


14 44 


15 43 


46 43 


47 43 


18 43 


19 43 


80 


22 


21 


6 28 




30 


12 a 


13 3 


14 


45 3 


48 3 


17 S 


48 2 


I!) 2 


SO 2 


30 


33 


il 


6 38 




40 


12 2 


13 SI 


14 2 


46 SI 


46 31 


17 S 


48 20 


49 20 


50 30 


40 


18 


44 


618 




50 


12 3!J 


43 3S 


44 3 


15 38 


46 38 


47 3H 


18 37 


19 37 


50 37 


SO 


6 52 


51} 


6 98 




S 


42 65 


13 55 


iTT 


45 54 


4T54 


17 54 


18 54 


4TT3 


50 53 


-0 


a 


4' 


61 




10 


13 ID 


44 10 


15 1 


46 10 


17 9 


18 fi 


19 9 


50 9 


51 8 


10 


12 


14 


8 18 




20 


43 S3 


U S3 


15 a 


46 24 


17 S4 


18 ai 


19 23 


i0 83 


51 33 


ao 


22 


24 3 


8 28 




30 


43 37 


U 38 


15 3 


16 38 


47 38 


18 37 


49 37 


50 37 


51 36 


30 


032 


34 3 


6S8 




40 


J3 5 


14 61 


15 5 


IS 51 


17 51 


18 5(1 


19 5( 


50 50 


51 49 


40 


42 


11 


618 




SO 


44 3 


15 3 


IB 


17 3 


48 3 


49 3 


SO 2 


SI s 


52 3 


so 


52 
0'2 


515 


n 




"e~o" 


4TTfl 


lTl6 


irr 


47T5 


48 15 


lOi 


SO 14 


5rT4 


5TT3 


"0 


10 


44 37 


45 27 


10 a 


17 ae 


18 26 


19 25 


50 25 


51 35 


52 SI 


10 


012 


14 


618 




20 


14 SH 


45 37 


le 3 


17 37 


18 30 


49 3S 


50 35 


51 35 


92 35 


30 


128 


212 


6 28 




3U 


41 4H 


45 47 


43 1 


47 47 


18 46 


19 46 


90 45 


51 45 


52 45 


30 


32 


ill3 


638 




40 


14 5S 


45 57 


46 5 


47 5I> 


48 56 


19 65 


SO 55 


51 55 


52 64 


40 


012 


W 


648 




50 


5 7 


46 6 


47 


48 5 


49 5 


511 4 


91 4 


52 4 


53 3 


50 


52 


9jl5 


6B8 




T-iT 


is 16 


IK 15 


47 1 


48 14 


isTj 


50T3 


9TT3 


52 12 


5-3-12 





6-3 




6^8 




10 


S 24 


40 23 


17 a 


48 22 


19 21 


50 2 


91 SI 


53 30 


93 30 


10 


012 




618 




so 


5 32 


46 31 


17 3 


48 .10 


19 as 


50 29 


91 28 


52 28 


S3 27 


20 


022 


24 2 


6 SB 




30 


45 40 


46 38 


17 3 


IB 37 


19 37 


SO 36 


91 36 


52 35 


93 35 


30 


32 


14 3 


6 38 




40 


5 47 


l<i 43 


17 4 


48 44 


J9 44 


50 43 


JI 43 


52 42 


33 48 


40 


012 


144 


618 




50 
8 t) 


5 53 
8 


46 52 

i8-r9 


47 5 
17 5 


48 61 
48 6h 


19 51 


50 61 


91 48 


52 48 


53 48 


50 
"0 


52 
0"3 


54 5 
4 


(58 

S"8 




4TI7 


sTsh 


91 56 


sTss 


sTm 


10 


« 6 


17 6 


48 


49 4 


50 3 


r>! 3 


5a 2 


S3 1 


51 1 


to 


12 


11 


618 




20 


n n 


17 II 


18 1 


IS e 


50 


51 8 


52 8 


S3 7 


51 6 


30 




213 


6 28 




30 


S 17 


17 tfi 


48 1 


49 15 


90 14 


51 14 


93 13 


53 12 


54 12 


30 


32 


:1I3 


6 38 




40 


S 23 


17 2-2 


18 2 


49 20 


50 20 


51 18 


52 18 


53 17 


51 17 


40 


Of2 




•;l48 




SO 
9 


6 2S 
6 33 


17 27 


18 2 


49 a5 


50 25 


91 24 


52 33 


53 32 


51 2S 


50 5 


5-' 


n-15 
4^ 


n 




17^ 




iTsi) 


50 BH 


51 29 


52 28 


5TT7 


5T26 


10 


6 37 


47 36 


48 39 


49 35 


SO 31 


51 33 


52 32 


53 31 


54 31 


10 1 


012 


14 


6 IX 




so 


6 41 


47 40 


48 41 


49 3tt 


50 38 


ol37 


52 36 


53 36 




ao a 


022 


Hi 


6 28 




30 


6 45 


17 45 


48 44 


19 43 


50 12 


61 41 


52 40 


33 40 


34 31 


30 3 


33 


14 3 


6 38 




40 


6 4H 


17 48 


18 47 


49 47 


SO 46 


31 45 


53 44 


53 43 


64 43 


40 3 


811 


13 


517 




SO 


B53 


17 52 


18 5 


49 BO 


50 5(1 


51 49 


52 48 


53 47 


i4 46 


50 1 


8 SI 


53 5 


5|57 




ADD ran mihutcs qf altitcde. | 


J Alt. 


r 


2' 
~6'~ 


a- 1 !■ 1 5' 
-yM3^,l6" 


tf 1 7' 1 8' 1 9^ 

1 s'-'aa", 2S",2B" 


£ All. 

6--nr 




2" 


i' 4' , 5' 


7" 


7'l H'l »», 


^^~fi 


""3^' 


r,-r 


-5^ 


8" 


-s'lTiF' 


10 


3 




9 il2 


5 


18 


21 ;B1 


27 






3 


4 


5 






8 10 


20 


2 




8 11 1 


1 


17 


19 22 


25 


so 




2 


' 4 


5 


6 




8 9 


30 


2 




8 ,1(1 1 


3 


16 


18 


21 


23 


30 






■ 4 


5 


6 




8 9 


40 


2 




7 


10 


a 


IS 


17 


19 


32 






2 


' 4 


5 


B 




7 8 


51 


2 




7 


9 


1 


14 


16 


18 


21 


61) 




2 


3 




5 




7 8 


4 


~ 2 




7 


» 


1 


13 


IF 


rr 


rr 


7 




~¥' 


""i"r 




'5 




7 7 


10 


2 




6 


a 





12 


11 


16 


IM 


10 




2 


1 3 




5 




6 7 


20 


2 




6 


8 





11 


13 


15 


17 


20 






^ 




4 




6 7 


30 


2 




5 


7 


9 


11 


13 


14 


16 


30 






1 3 


3 


4 




6 6 


40 


2 


a 


5 


7 


9 


10 


ia 


14 


15 








|3 




4 




5 6 


50 


2 


3 
"3" 


5 
"5" 


s 


8 


10 


11 


13 
2 


14 


50 




1 


I3 


3 
3" 


4 




5 


8 


5 


" 2^ 


U 


8 




T- 


"1^ 


"T 


X 


T 


"T 


10 


3 


3 




r, 


7 


it 


10 


a 


13 


20 




1 


3 


3 


3 




4 


5 


20 




3 




5 


7 


8 


10 


11 


12 


40 




1 


i 3 


2 


3 




4 


4 


3D 


{ 


3 
2 


\ 


5 


a 


8 

7 


9 


10 
10 


12 
11 


9 

20 







1 
1 


1 3 

'■ 1 


a 
a 


s 
a 




3 


4 

4 


5( 


^ 


2 


4 


5 


^ 


7 


8 


9 


11 


40 





1 


1 1 


a 


a 


A 


3 


3 



TABLE XXX:» 185 


Auxiliary A&cs.^ — ^Add 00 degrees to the minutes and seconds taken from the Table. 


>App. 
.Alt. 


Horizontal Parallax. ||i 


iddforSecofPar.| 


Add 


53^ 


54' 


55' 


56^ 


57' 


58^ 


59^ 


60^ 


."' 


0" 


2" 


4" 6 


''&" 
7/"^/ 


' // 


■ / ff 


/ // 


/ // 


/ '/ 


* // 


/ // 


/ If 


/ // 


// // 


h 


// 


3 


Oi 44 


46 


49 


51 


5S 


55 


57 


1 


1 2 














for Alt. 
of 

SuK. 


10 


49 


51 


54 


57 


5S 


1 1 


1 3 


1 6 


1 8 


10 





1 


1 1 


20 


54 


57 


1 


1 2 


1 4 


1 6 


1 9 


1 12 


1 14 


20 1 


1 


1 


1 1 


30 


59 


1 2 


1 5 


1 8 


1 ](J 


1 12 


I 15 


1 18 


1 20 


30 1 


1 


1 


2 2 


// 


40 


1 5 


I 7 


1 10 


1 13 


1 15 


1 18 


1 20 1 23 


1 26 


40 2 


2 


2 


2 2 


3 8 


50 


1 10 


1 13 


1 16 


1 19 


1 21 


1 23 


1 26 1 29 


1 32 


50 2 


2 


2 


2 2 


4 5 

5 4 

6 3 

7 2 

8 2 

9 2 
10 2 
20 2 
30 3 
40 3 
50 4 
60 4 
70 5 
80 5 
90 5 


i 


1 15 


1 18 


1 21 


1 24 


1 26 


1 29 


1 32 


1 35 


1 38 








0' 





10 


1 20 


1 23 


1 26 


1 29 


1 32 


1 35 


1 38 


1 41 


] 44 


10 


1 


1 


1 1 


20 


1 26 


1 29 


1 32 


1 35 


1 38 


1 41 


1 44 


1 47 


1 50 . 


20 1 


1 


1 


1 1 


30 


1 31 


1 34 


1 37 


1 40 


1 43 


1 47 


1 50 


1 53 


1 56 . 


30 1 


2 


2 


2 2 


. 40 


i 36 


1 39 


1 42 


1 46 


1 49 


1 52 


1 55 


1 59 


2 2 


10 2 


2 


2 


2 2 


50 


1 41 


1 45 


1 48 


1 51 


1 54 


1 58 


2 1 


2 5 


2 8 . 


50 2 


3 



3 



3 3 

1 


5 


1 46 


1 50 


1 53 


1 57 


2 


2 4 


2 7 


2 11 


2 14 





10 


1 52 


1 55 


1 59 


2 3 


2 6 


2 10 


2 13 


2 17 


220 


10 1 


1 


1 


1 1 


20 


1 57 


2 1 


2 4 


2 8 


2 12 


2 16 


2 19 


2 23 


2 26 ' 


20 1 


1 


2 


2 2 


30 


2 2 


2 6 


2 10 


2 14 


2 18 


2 22 


2 25 


2 29 


2 33 ; 


30 2 


2 


2 . 


2 3 


40 


2 7 


2 11 


2 15 


2 19 


2 23 


2 27 


2 31 


2 35 


2 39 ^ 


10 3 


3 


3 . 


3 3 


50 


2 13 


2 17 
2 22 


2 21 


2 25 


2 28 
2 34 


2 32 


2 36 


2 41 


2 45 i 


50 3 


3 



3 


4 4 


6 


2 18 


2 26 


2 30 


2 38 


2 42 


2 47 


2 51 








1 


10 


2 24 


2 28 


2 32 


2 36 


2 40 


2 44 


2 48 


2 53 


2 57 


10 1 


1 


1 


1 1 




20 


2 29 


2 33 


2 37 


2 41 


2 46 


2 50 


2 54 


2 59 


3 3 ! 


20 I 


2 


2 


2 2 


Add 


30 


2 34 


2 39 


2 43 


2 47 


2 52 


2 56 


3 


3 5 


3 9 i 


30 2 


2 


2 . 


3 3 


for Alt. 


40 


2 39 


2 44 


2 48 


2 53 


2 57 


3 2 


3 6 


3 11 


3 15 


40 3 


3 


3 


S 4 


of 


' 50 


2 45 
2 50 


2 50 
2 55 


2 54 


2 58 


3 3 


3 8 


3 12 


3 17 


3 21 i 


50 4 


4 



4 
'O 


4 4 


Stab. 

u 


7 


2 59 


3 4 


3 9 


3 14 


3 18 


3 23 


3 28 





10 


2 55 


3 


3 5 


3 10 


3 15 


3 20 


3 24 


3 29 


3 34 


10 1 


1 


1 


1 1 


8 8 


20 


3 1 


3 6 


3 10 


3 15 


3 20 


3 25 


3 30 


3 35 


3 40 . 


20 2 


2 


2 


2 2 


4 5 


30 


3 6 


3 11 


3 16 


3 21 


3 26 


3 31 


3 36 


8 41 


3 46 i 


30 2 


3 


3 . 


3 3 


5 4 


40 


3 11 


3 16 


3 21 


3 26 


3 32 


3 37 


3 42 


3 47 


3 52 ^ 


40 3 


3 


4 


4 4 


6 3 


50 


3 16 


3 22 


3 27 


3 32 


3 37 


3 42 


3 48 


3 53 


3 58 i 


50 4 


4 



4 




6 5 

n 


7 2 

8 2 


8 


3 22 


3 27 


3 32 


3 37 


3 43 


3 48 


3 54 


3 59 


4 4 





10 


3 27 


3 33 


3 38 


3 43 


3 49 


3 54 


4 


4 5 


4 10 


10 1 


1 


1 


1 2 


9 1 


20 


3 32 


3 38 


3 43 


3 48 


3 54 


4 


4 6 


4 11 


4 16 : 


20 2 


2 


2 


2 2 


10 1 


30 


3 37 


3 43 


3 49 


3 54 


4 


4 6 


.4 12 


4 17 


4 23 


30 3 


3 


3 


3 3 


20 


40 


3 43 


3 48 


3 54 


4 


4 6 


4 11 


4 17 


4 23 


4 29 


10 4 


4 


4 


4 4 


30 


50 


3 48 


3 54 


4 


4 5 


4 11 


4 17 


4 23 


4 29 


4 35 


60 5 


5 


5 


5 5 


40 
50 


9 


3 53 


3 59 


4 5 


4 11 


4 17 


4 23 


4 29 


4 35 


4 41 











n 


10 


3 59 


4 4 


4 11 


4 17 


4 23 


4 29 


4 35 


4 41 


4 47 


10 1 


1 


1 


2 2 


60 


20 


4 4 


4 10 


4 16 


4 22 


4 28 


4 34 


4 41 


4 47 


4 53 


20 2 


2 


2 


3 3 


70 


30 


4 9 


4 15 


4 22 


4 28 


4 34 


4 40 


4 47 


4 53 


4 59 


30 3 


3 


3 


4 4 


80 


40 


4 14 


4 20 


427 


4 33 


4 40 


4 46 


4 52 


4 58 


5 5 


40 4 


4 


4 


5 5 


90 


50 


4 20 


4 26 


4 33 


4 39 


4 45 


4 51 


4 58 


5 4 


5 11 


50 5 


^ 


5 


6 6 






ADD FOR MINUTES OF ALTITUDE. 




lAlt. 


1' 


2' 


3' 

2' 


4M5' 


& 


7' 


8' 


9' 


J) Alt. 


ria-LA' 


4< 


6' 


6' 

3" 


4/7 


8'|9'|| 


3« 0^ 


1" 


1" 


'"Fi 


3" 


3'' 


AH 


4" 


5'' 


6° 0' 


IH 


I" 2^ 


4// 


5" 


10 






2 


2 


3 


3 






5 


10 




1 2 


2 


3 


3 






5 


20 






2 


2 


3 


3 






5 


20 




1 2 


2 


3 


3 






5 


30 






2 


2 


8 


3 






5 


30 


1 1 2 


2 


3 


3 






5 


40 






2 


2 


3 


3 






5 


40 


112 


2 


3 


3 






5 


50 






2 


2 


3 


3 






5 


50 




1 2 


2 


3 


3 






5 


4 






2 


2 


T 


3 






5 


7 




1 2 


2 


3 


3 






5 


10 






2 


2 


3 


3 






5 


10 




1 2 


2 


3 


3 






5 


20 1 




2 


2 


3 


3 






5 


20 




1 2 


2 


3 


3 






5 


30 1 


1 2 


2 3 


3 4 




5 


30 




1 2 


2 


3 


3 






5 


40 




1 2 


2 3 


3 4 




5 


40 




1 2 


2 


3 


3 






5 


50 






2 


2 


3 


8 






5 


50 




1 2 


2 


3 


3 






5 
5 


5 




2 


^ 


3 


8 




4 


5 


8 




1 2 


2 


3 


3 


10 






2 


2 


3 


3 






5 


20 




1 2 


2 


3 


3 






5 


20 






2 


2 


3 


3 






5 


, 4^ 




1 2 


2 


3 


3 




^ 


5 


30 






2 


2 


8 


3 






5 


9 




1 2 


2 


3 


3 




A 


5 


40 






2 


2 


3 


8 




415 


20 




1 S 


* 2 3 


3 




4 


5 


50 1 1 1 1 1 2 1 2 1 3 


3 


4 4 5 


40 




1 S 


\ 2 3 


3 






5 






^^ 


MM 






^m 


"■ 


^■Ml 


■^ 


-7 


LA 


■■■ 


■^ 






■M 






MM 


t^mM 



186 TABLE XXX- 









JApp, 


Norizontnl Puallai. 


AddfiirSec-.ofl^. 


A^ta 


Air 


S3' 


S4' 


55' 


"sT" 


S7' 


58' 


-w 


fiff 1 61' 




t 


V 


E 


Y. 


B" 


of AIL 


10 


le 57 


47 56 


18 65 


19 54 


SO 53 


51 63 


53 51 


53 6054 49 





2 


IT 
4 


6 


g 




10 


47 


17 59 


48 SH 


19 67 


SO 66 




53 64 


53 53 64 63 


lOllO 


19 




16 






1 


20 


47 3 


18 2 


19 1 


50 


SO 59 


51 58 


B3 67 


53 56,51 65 


S0I20 


a 


24196 




30 


47 6 


18 5 


19 4 


50 3 


>1 3 


53 1 


53 


53 5964 58 


30:39 


31 


33S 


37 


4(1 


47 9 


18 e 


19 7 


50 6 


SI 5 


53 4 


53 3 


54 2,65 1 


40 '39 


11 


1346 


17 


3 1 

4 1 
8 1 


50 


17 12 


18 11 


19 10 


50 9 


SI 8 


52 7 


53 6 


34 4156 3 


30|49 


61 


5355 


57 


11 0" 


17 14 


i^i3 


19 12 


soTT 


51 10 


52 9 


63 8 


64 7|56 6 





V 


"2 




8 


10 


17 17 


18 16 


19 15 


iO 11 


51 12 


52 11 


63 10 


54 9J55 8 


10 


10 


19 




If 


S 1 


20 


47 19 


18 IS 


49 17 


50 IS 


51 U 


53 13 


53 13 


54 11 


55 10 


30 


90 


12 




97 


7 S 


30 


17 33 


18 90 


19 IB 


SO 18 


51 16 


52 16 


63 11 


54 13 


55 13 


30 


29 


SI 




37 


8 S 


40 


17 33 


48 93 


(9 21 


to 90 


51 18 


59 17 


S3 16 


54 15 


BS 14 


40 


39 


11 




17 


9 9 


50 


17 35 


48 94 


19 9S 


SO 22 


11 90 


■•3 19 


63 18 


54 16 


S5 16 


50 



49 


51 


53 51 


57 




vTW 


iTw 


ifM 


«2S 




STW 


i2 91 


53 19 


31 18 


56 17 





2 


■4 "6 


8 




10 


17 29 


IB 27 


19 96 


!0S5 


isa 


i9 99 


53 31 


64 19 


53 18 


10 


10 


13 


1416 


18 




£0 


17 31 


18 29 


19 99 


to 96 


il 26 


i9 93 


i3 32 


64 21 


55 19 


20 


20 


31 


23 a 


97 





30 


17 33 


18 30 


19 3B 


»B7 


SI se 


>SS5 


iS S3 


54 22 


56 30 


30 


29 


31 


33 9S 


37 


1 


40 


17 34 


18 32 


19 30 


to 99 


il 97 


i9 26 


S3 34 


54 23 


55 21 


40 


39 


11 


1315 


17 


9 


50 


17 S5 


18 33 


19 31 


wan 


SI 28 


•9S7 


t3 35 


54 21 


B5 32 


50 


49 


51 


53 BS 


67 


3 

4 

6 
G 1 

7 1 

8 1 

5 I 


13 
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20941 
07672 
50193 
78614 
99992 



17134 
31444 



06278 06736 



26108 



45844 



49304 
52631 
66834 
68924 



64790 
67680 
70283 
72904 
76448 



77716 77920 
80124 80322 
82467 

84747 84935 
86969 87162 



89314 
91422 
93480 
96491 
97455 



99376 
01254 
03092 
04802 
06656 



08383 
10076 
11736 
13366 
14964 



40« 



32639 42770 51921 60200 



12127 
52961 
80611 
01567 



18421 
32636 



66323 

64806 



73355 
81137 

88279 
94877 



74031 
81766 
88848 
96406 



0100901601 



12108 



26477 



26844 



30782 
34884 
38800 



31131 
36217 
39118 



46138 



46430 



49686 
52902 
66096 
59176 



61907 62161 



65026 
67809 
70606 
73110 
76667 



78122 

80619 

8266982861 

86122 

87334 



89491 
91696 
93660 
95666 
97617 



99634 
01409 
03244 
05041 
06800 



16404 
17947 
19463 
20953 
•c2417 



16533 
18074 
19588 
21076 

22138 



10216 
11873 
13500 
15096 



45* 



16366 
56623 
82563 
03095 



19689 



33615 34681 



46614 
56164 
66662 



07196 
12641 
17676 



49867 
63173 



59428 
62394 



66261 
68037 
70726 
73334 
75865 



78326 
80716 
83043 
86308 



89668 
91769 
93819 
96821 
97778 



99691 
01663 
03395 
05189 
06946 



60* 



20406 
58216 
84472 
04606 



24267 
60734 
86340 
06090 



20936 



4064347462 



60977 
66291 



74702 



82369 82979 



80414 
96930 
01990 



07666 
12972 
17962 
22719 
27210 



31479 31826 



36649 
39435 
43156 
46722 



50148 
63443 



66357 66617 



59679 
62636 



70946 
73648 
76073 



78626 
80912 



86494 



8761687697 87878 



93987 
95986 



99849 
01717 
03546 
05336 
07090 



08525 08667 



16663 
18202 
19713 
21198 
22658 



10356 
12010 
13634 
15228 



16792 
18329 
19838 
21321 
22779 



08800 
10494 
12147 
13768 
15359 



16921 
18455 
19963 
21444 
22890 



65« 



P»0.f|l, 



22170 
36734 



57793 
67024 



75367 



89976 
96461 
024761 



08110 
13401 
18387 
28102 
27673 



35879 
39762 
43468 
47013 



30427 
63712 
56876 
59929 
62878 



66496 66730 
68264 68491 



71166 
73760 
70280 



78728 
81108 



83234 83424 



86680 



89846 90022 
9194192114 



94156 
96150 



97939 98100 



00006 
01871 
08697 
06484 
07235 



08951 
10633 
12283 
13902 
16490 



17060 
16582 
20087 
21666 
23010 



110 

238 
S58 
476 



84 
168 
252 
SS6 



6S 
180 
106 
260 



68 

106 
160 
212 



46 

90 
184 
178 



89 

77 

116 

164 



34 

68 
102 
187 

81 
62 

92 
Itt 

27 

66 

82 

110 



TABLB XXXI. 203 

Logarithms for fiadiog the Apparent Timb or Horary Anolb. 



1 Hour. 





1 

2 
S 
4 



5 
6 
7 
8 
9 



10 
11 

la 

IS 
14 



16 
16 
17 
18 
19 



20 
21 
22 
23 
24 



25 
26 
27 
28 
29 



SO 
SI 
S2 

ss 

34 



S6 
S6 
37 
38 
SO 



40 
41 
42 
43 
44 



46 
46 
47 
48 
49 



).2S140 2S269 



60 
61 
52 
5S 
54 



66 
66 
67 
68 
69 



0* 



24667 
26971 



27362 27466 



28711 



8.30049 
31366 31476 



S2663 
83940 
36199 



8.36439 
37662 
38866 
40066 
41226 



8.42382 
43622 
44647 
46757 
46862 



8.47934 
49002 
60066 
61098 
62127 



8.63143 
64147 
66139 
66120 
67089 



8.68047 
58994 
69931 
60867 
61773 



8. 



62679 
63676 
64463 



8. 



67067 
67918 
68769 
69593 
70418 



6* 



24686 
26087 



28823 



30169 
31475 
32770 
34046 
35303 



31683 

32877 

34046134151 

36407 



36542 
37763 



38966 3906639166 



40163 
41323 



42477 
43616 
44740 
45849 
46943 



48024 
49090 
50144 
51184 
62212 



63227 
64230 
55221 



56201 56282 



57169 



58126 
59073 



60934 
61849 



6357663650 



62755 
63650 
64636 



6634066412 
6620866280 



8.71234 
72043 
72844 
73637 
74423 



8.76201 
76971 
76786 
77492 
78241 



8.78984 
79720 
80449 
81172 



8188981948 



67139 
67968 
08829 
60662 
70486 



71302 
72110 
72910 
73703 

74488 



75265 
76035 
76798 
77654 
78303 



79046 
79781 
80610 
81232 



10* 



23379 23499 



24802 24920 26037 



26203 
27680 
28936 



2768027694 
29047 



3027030380 



36644 
37864 



37964 



40251 
41420 



42573 
43710 
44833 
45940 
47034 



48113 
49179 
50231 
61270 
62297 



63311 
64313 
66303 



37249 



58206 
59161 



6000960086 



61925 



62830 
63724 
04609 



66352 



67209 



69731 
70554 



71370 
72177 



73768 
74563 



76330 
76099 
76862 
77617 
7^365 



79107 
79842 
80570 
81292 



16* 



2631826434 



31692 
32984 
34257 
36611 



3674636849 



4034940447 40545 



41517 



41613 



4266842764 



43804 
44926 
46032 
47124 



48202 
49267 
50818 



5135651442 



52382 



53395 
54396 
56886 
56363 
57330 



58286 
59230 
60164 



61011 61087 



62001 



62904 
63798 
64683 



65485 6566866630 



66424 



68059 68129 6S199 
688996896969038 



70623 



71437 
72244 



72977 73043 



74018 



76394 
76163 



77680 
78427 



70169 
79903 
80631 
81352 



82008182067 



20* 



28618 23737 



27807 



29169 29271 



30490 
31800 
33091 
34862 
35614 



38065 
39264 



13898 
45018 
46124 
47215 



48292 
49355 
50405 



52467 



53479 
54479 
56467 
56444 
67410 



25« 



25166 
26549 
27921 



30600 



3190932016 



33198 
34467 
35718 



36951 
38166 
39364 



41710 



42859 
43992 
45111 
46215 
47305 



48381 
49443 
50402 
51528 
52562 



53563 
64662 



65649 55631 



66525 
57490 



58864 
69308 
60241 
61164 
62076 



58443 
59386 
60318 
61240 
62152 



62970 
63872 
64766 



63054 
63946 
64829 



66496 



672816736267423 



6980069869 



70601 



71605 
72311 
73109 



73834 73900 



74683 



75458 
76227 



76926 76988 



77742 

78489 



79230 
70964 
80601 
81412 



66667 



69108 
69937 



71572 
72378 

73175 
73965 

74748 



75523 
76290 
77061 

77805 
78551 



79291 
80026 
80751 
81472 



82126182186 



30> 



S6« 



23866 
26272 26389 



28976 84094 



26n9 26894 
28034 28147 28260| 
2988329494 29605 



3071030820 50929 



33304 
34672 
35821 



37053 



38266 38366 



39463 30562 39660 39769 



40642 40740 
4180641002 



42954 
44086 
45204 
46300 
47395 



48470 
49531 
50579 
51614 
52636 



53646 
54645 



56606 
57669 



58522 
59464 
60895 
61317 
62228 



64020 
64902 



65703 66775 



67494 
6826968840 



69177 
70006 



7075970827 



71640 
72444 
73241 
74031 
74813 



75587 
76354 
77114 
77867 
78613 



79353 
80085 
80812 
81531 
82245 



32126 32233 
33410 33617 
34677 34782 



36926 



37164 



43049 
44180 
45296 
46398 
47485 



43144 
44273 

45388 
46489 
47675 



48559 
49619 
50665 
51699 
52721 



53730 
54727 
56713 



58601 
59542 



6312963203 63278 



64094 



666396671066782 



68410 
69247 
70075 



71707 
72511 
73308 
74096 

74877 



75651 
76418 
77177 
77930 
78675 



79414 
80146 
80872 
81591 
82304 



40> 



24212 
26606 26622 



36028 



372661 
38467 



3736^ 
38667 



40837 



40036 



4199842094 



48647 



50752 
51785 
52805 



53814 
54810 
55794 



56687 66767 
5764957729 



58680 
59620 



60473 60650 
61393 61460 
62303 62370162454 



64168 



64976 66048 



46* 



270092712327238 



28373 

29716 



31030 
32340 
33623 
34886 
36131 



43238 

44867 
46481 

46580 
47666 



48736 



19706 49794 



50639 
51871 
52890 



53897 
54892 
56876 
56848 
57800 



58759 
59698 
60627 
61545 



63353 
64242 
66121 



66847 66920 85092 66064 



67664 67636 67706 67777 



68480 68660 68620 68690 
69816 09385 69464169524 
70144 70212 70281 



70895 70963 71031 



71774 
72678 
73374 
74162 
74942 



75715 
76481 
77240 
77992 

78737 



79475 
80207 
80932 
81651 
823G3 



66863 



71842 
72644 



76007 



75779 
76545 
77303 
78054 



79537 
80268 
80992 
81710 
82422 



50* 



24331 



2673826866 



284861286991 
29827 



31148 
32448 



33729 33835 



34991 
36234 



3746^ 
38667 
39668 
41032 
42101 



43333 

44460 
46673 
46671 
47765 



48825 
49882 
50926 
51956 
52974 



53980 
54975 
55957 
56928 

57888 



58837 
69776 
60704 
61621 



63427 
64316 
66104 



66925 



71909 
72711 



78439 73506 
74227 74292 



75072 

75843 
76608 
77366 
78117 



78700 7886178922 



79598 
80328 
81052 
81770 
82481 



66* 



Pm*|il)i* 



24449 



31257 
32556 



36095 
36837 



37660 
38767 
89966 
41120 

42286 



43427 
44664 
46665 
40762 
47844 



48913 
49969 
61012 
52041s 
53059 



54064 
55067 
56038 
67009 
57968 



58916 
59863 
60781 
61607 



6262962604 



63502 
64380 
66267 
66136 
66006 



67847 
68600 
60624 
70340 



71099 71167 



71976 
72777 
73571 
74357 
75136 



75907 
76li72 
77420 
78179 



79659 
80380 
81112 
81829 
82540 



2 
3 
4 



46 
70 
OS 



21 
42 
63 
85 



20 
40 
60 
80 



18 

i37 

65 

74 



17 
36 
62 
70 



16 
33 
49 
65 



15 
31 
46 
62 



15 
29 
44 

58 



14 

28 
42 
56 



13 
26 
40 
53 



13 
25 

38 
50 



12 
24 
36 

48 



ir 
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TABLE XXXI. 



Logarithms for finding tlie Apparent Time or Horabt Anolb. 



2 Hours. 




1 
2 
s 

4 



t 



0* 



89^99 8266b 



5 

6. 

7 

8 

9 



84001 
84604 



6* 



10* 



82717 



8SS0S 8SS02 8S420 8S478 



84050 84117 



84751 



85S80854S7 



8.86060 86117 



86735 
87404 



88Q|i8 88123 



88726 88780 88835 



10 
11 
12 
13 
14 



15 
16 
17 
18 
10 



8.80970 89433 
0002600080 
00668 00722 
01306 91358 
0103891990 



18.92565 
93187 
93804 
04417 
95025 



86701 
87460 



15* 



84808 
85494 



86173 
86847 
87515 



20 
91 



23 
24 



(8.05628 
06227 
06821 
07411 



25 
26 
27 
28 
29 



30 
81 
32 
33 
34 



02617 



05075 



00775 
01411 



20> 



8277682835 
83637 



84175 84233 
8486684023 
85550 85607 



86220 
86003 
87570 
88178 88238 

fUUUUk tUtQAA 



80487 80541 
00133 00187 



25« 



82883 
83505 
84201 
84060 
85664 



30> 



82052 
83653 



85037 
85721 



86286 



8605087014 
8762687681 



02043 02095 



99669 02721 92773 02825 



032300320003342 
0385603007 03958 



9146894519 



05126 



05678 05728 
0627706326 
0687106020 



07460 



0700606045 



8.08578 

00154 

(.00727 

0.00295 

00860 



0862608674 



00202 
00774 



9.01420 01466 
01076 02022 
0252802574 



35 
36 

37 
38 
80 



4U 
41 
42 
43 
44 



45 
46 
47 
48 
40 



50 
51 
52 
53 

54 



on 
5G 
67 
58 
50 



03077 
03621 



0.04162 



0460004744 



05232 
05762 



0628806332 



9.06810 06854 06807 06040 



07329 07372 



07845 
08357 
08865 



9.00370 
00672 
10371 
10866 
11356 



0.11817 
12332 
12816 
13206 
13771 



9.14245 
14715 
13183 
15647 
16100 



03122 
03667 



04207 



00828 
91464 



94570 
95176 



89595 
90241 
00881 
01617 
02147 



86342 



88008 



35» 



83011 



84348 84406 



40* 



83069 8312& 83187 83246 



(1371183760 88828 



84464 



85006 

85777185834 



86308 86454 86511 

8707M87126 87182 

87730p7702 87847 

88342 88397)88452 88607 



46* 



50* 



845218467084636 



85152 85200 85266 86323 



85801 



80063 



8064080703 80757 



03393 



94620 
05227 



05778 
06376 



06060 07018 



0750007558 



08094 98142 98191 



99250 00208 90346 



00822 



0034200300 
0000600053 



01513 
02068 
02620 
03168 
03712 



05277 06321 



05806 



07887 07030 07073 



08300 
08007 



00412 
00014 
10412 
10007 
11309 



11887 
12373 
12856 
13384 
13811 



14284 

14754 

15221 

156861 

16147 



99869 
00437 
01000 



01569 
02114 
02666 
03213 



05828 
06426 



00994 
90034 
01570 
09900 



03445 



00848 00401 



00068 
01622 



02877 



040000406094111 



94671 
952n 



97607 



08722 0877006818 



99917 
00484 
01047 



05878 
06476 
07068 
97656 



94722 
95327 



89107 80162 80216 80270 80324 



01041 
01675 



80811 
00465 
01094 



86667 
87237 



83886 83044 



85047 



56» 






rto. 



86004 



86623 86670 
8720387348 
87002187057 88013 
8856288616 88671 



1 

2 

3 
4 



11 



S4 

46 






88866 



00508 00562 00615 



02252 02304 02356 02408 



92928 99960 93032 93084 03135 



93490 93548 93599 93651 



947732 

95378 



95928 
96625 
97117 



9823998288 98336 



03757 03802 



04262 04207 04341 
04788 04838 04877 



05850 
06375 



07415 07458 



08442 08484 08526 06569 08611 08654 08606 08738 08781 08823 



08949 08992 09034 00076 



00454 0040609638 



00055 00007 



10453 
10048 
11440 



11028 
12413 
12805 
13374 
13850 



14323 
14793 
16260 
15724 
16186 



05366 05400 05453 05408 



05804 05038 



064100646206506 



10405 
10089 
11480 



11068 
12453 
12885 
13414 
13800 



14362 
14832 
15290 
15763 
16224 



016060165^01608 



02161 
02712 
03260 



06064 
07501 
08016 



10030 
10536 
11030 
11521 



12000 
12404 
12075 
13454 
13929 



14402 
14871 
15338 
15802 
16262 



02207 
02757 
03304 



07704 97753 97802 07851 



0886608914 



99393 99441 
99964 00012 
00531 00578 
01004 01140 



02757 02803 



02253 

02803 
03350 



03847 03802 



050781 
96574 



91728 91780 



04162 94213 



94823 
96428 



96028 
06624 



97166 97216 



99489 9953699584 



0438604431 



04092 



06082 



07027 07070 
07644 07587 
08058 08101 



00580 
10060 
10577 
11071 
11562 



12050 
12534 
13015 
13404 
13060 



14441 
14010 
16377 
15840 
16301 



04066 



06025 0606006113 



06550 



00118 00160 00202 



00622 
10192 
10610 
11112 
11603 



12090 
12574 
13055 
13533 
1400b 



14480 
1404U 
15415 
16879 
16389 



00625 
01187 

01746 
02299 
02840 
03306 
03037 



01147 



04264 
04874 
05478 



80018 80972 



01900 01953 
01833 01885 
0946109513 



11 



44 



93702 
04315 



04874 04024 04976 



96078 
06673 
07264 



98384 



98963 



00069 00106 
00672 



01234 



04476 
05011 



05542 06 



06693 



07113 



0763007673 
08144 08186 



00663 



00705 



10660 
11158 
11643 



12130 
12614 
13005 
13573 
14048 



14519 
14988 
15454 
15917 
16877 



01701 
02345 
02894 
03440 
03082 



98433 



99011 



00164 



05628 



00058 
00632 
00201 



03753 
04366 



05578 



06128 06178 
06723 06779 
07313 97369 
07800 07048 
08481 08599 



11 
21 



42 



• 
1 
9 
3 
4 



10 



81 
41 



00719 00766 
01980 01327 



0459004506 



01837 

02801 

02040102086 

03486 

04027 




06637 



07167 



10161^10205 



10701 
11104 
11684 



12171 
12655 
13135 
13613 
14087 



14559 
15027 
15403 
15055 
16415 






06157 
06680 06724 



90106 
00670 
00248 
00813 
01373 



01884 01930 
02437 02483 
03031 
03531 03576 
04072 04117 



0720007243 07286 



07716 



06229 0827108314 



00244 



00747 
10246 
10742 
11235 
11725 



12211 
12605 
13175 
13652 
14126 



14598 
1506b 
15531 
15994 
16453 



04610 04654 
06144 05188 
674 05718 
06200 06244 



8 
1 

2 
3 
4 



10 
20 
90 
39 



8 
1 

2 

3 
4 



10 
10 
20 

38 



1 
2 
3 

4 




18 

28 
37 



06767 



07760 



09986 00398 



09789 00830 



1098b 
10784 
11276 
11765 



12252 
12735 
13215 
13692 
14166 



14637 
15105 
15670 
16032 
16402 



07802 



10320 
10826 
11317 
11806 



12292 
12775 
13255 
13732 
14205 



14676 
15144 
15600 
16071 
16630 



a 
1 
2 
3 

4 




18 
27 
36 



1 
2 
3 
4 



9 
17 
96 
35 



8 
1 

9 

3 
4 



8 
17 
95 
34 



1 
9 
3 

4 



8 
10 
94 
32 



8 
1 

9 
3 
4 



8 
15 
23 

80 



B 
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LOOABITHMS for 



the Apparent Timb or Horary Amolb. 



¥B 



ours. 




1 

2 
S 

4 



5 
6 
7 
8 
9 



10 
11 
IS 
18 
14 



16 
Itt 
17 
18 
19 



90 
21 
22 
2S 
24 



25 
26 
27 
28 
29 



SO 
81 



ss 

84 



45 
46 
47 

48 
49 



60 
61 
62 
68 
64 



65 
66 
67 
68 
69 



0* 



0.16668 
17024 
17477 
17928 
18876 



0.18821 
19268 
19703 
20140 
20674 



9.21006 
21486 
21868 
22287 



2270922744 



^.28188 
28545 
88960 
24872 
24782 



9.2619025224 



25595 
25998 
26808 
26797 



9.27198 

27587 



2797028011 
2886828401 



28756 



$.29141 
29524 
29905 
80285 
80661 



0.81086 
81409 
81780 
82149 
82516 



9.82881 
83244 
88605 
83965 
84822 



6* 



16606 
17062 
17616 
17966 
18418 



18868 
19800 
19789 
20176 
20611 



2104221078 



21471 
21898 
22822 



23168 
28580 
28994 
24406 
24816 



25257 
2562925662 



26031 
26482 
26830 



27620 



28788 



29178 
29556 
29987 
80316 
80698 



9.34677 
85031 
85883 
85733 



84707 
85060 
85412 
86762 



8608136110 



10> 



16644 
17100 
17663 
18008 



18460 18487 



18895 
19887 
19776 
20218 

20647 



21507 
21984 
22868 



2277922814 



23198 
23616 
84029 
24441 



2485024884 



26065 
26465 
26863 



2722627259 



27652 
28044 
28438 



29205 
29588 
29969 
30847 
30724 



3106881099 
31440 81471 
31811 31842 
8218082210 
3254732577 



32911 32942 
33274 33304 
33685 33665 
33994 34024 
3435284381 



16* 



16682 
17188 
17590 
18040 



18932 
19378 
19812 



2024920285 



20683 



21114 
21548 
21969 
22398 



23283 23268 
28649 23684 
24063 24098 
24475 



25291 
25696 
26098 
20498 
26896 



27292 
27685 
28076 
28465 



2882028852 



29237 
29620 
30000 



30765 



31130 
81502 
31873 
32241 

32608 



32972 
33385 
33695 
34054 
34411 



8473634766 



35090 
36441 
85791 
36139 



35119 
85470 
35820 
36167 



9.86427 j3645« 36485 36518 
36771 86800 86829 36857 
8711437143 3717137200 
87455 87484 37512 37540 
87794 87828 37851 37879 



^.88132,38160 38188 38216 
88468 38496 38524 38551 
88802 38830 38857 38886 
89184,39162 89189 39217 
89465 89492l89620|39547 



20* 



26» 



1672016758 
17175117218 
17628!l7665 
1807718115 



18524 



18968 
19410 



19849 19885 



20719 



21150 
21578 
22004 
22428 
22849 



2450924648 
2491824952 



25325 
25729 
26182 
26532 
26929 



26369 
25763 
26166 
26665 
26962 



27325 

27718 
28109 
28498 
28885 



27857 
27751 
28141 
28580 
28917 



29269 
29052 
30032 



3037980410 



30787 



31161 
31633 
31903 
32272 
32688 



33002 
33805 
33725 
84084 
34441 



34795 
85148 
85499 



36196 



36542 
36886 
37228 
87568 
37907 



88244 
38570 
38913 
39245 
39575 



18661 



19005 
19447 



20821 
20755 



21186 
21614 
22040 
22463 

22884 



23302 28337 



23718 



2418224166 



24677 
24986 



25398 25426 
25880 



25796 
26198 
26598 
26995 



29301 
29683 
30064 
30442 
30818 



31192 
31564 
31934 
32302 
32668 



83033 
33395 
83755 
34114 
34470 



34825 
85178 
85529 



8584935878 



36225 



86571 
36915 
37267 
37597 
87935 



88272 
88607 
38940 
39272 
39602 



80* 



16796 
17251 
17708 
18152 
18598 



19042 
19483 
19922 
20858 
20791 



21221 21257 
2165021685 
22075 22111 
2249822583 
2291922964 



23753 



27890 
27788 
28174 
28562 
28949 



29333 
29715 
30095 
30473 
30849 



86* 



16884 
17289 
17740 



18189 18227 
18686 18678 



19079 



19520 19557 



19958 
20394 
20827 



2837223407 



28788 
24201 
24612 



2502026064 



26282 
26631 
27028 



27423 

27816 
28206 
28595 
28981 



31223 
31595 
31965 
32383 
32699 



83063 
33425 
38785 
84143 
84500 



34854 
85207 
35568 
35907 
86264 



36599 
86943 
37285 
37625 
37963 



38300 
38636 
38968 
39300 
39680 



31254 
31626 
31996 
32363 
32729 



33098 
33455 
33815 
34173 
34529 



85286 
35687 
35936 
86288 



36628 
36972 
87813 
37668 
37991 



40> 



16872 
17826 

17778 



19116 



19996 
20480 
20868 



21829 
21766 
22181 
22604 
22989 23024 



21293 
21721 
22146 

22669 



23441 

28822128857 



24285 
24646 



26460 
26864 
26269 
26664 
27061 



27456 

27848 
28239 
28627 
29013 



29365 29807 
29747 29779 
30127 30158 
30505 30536 
3088030912 



31285 
31657 
32026 
32394 
82760 



46* 



16910 
17864 
17816 
18864 
18710 



19168 
19608 
20081 
20466 
20899 



24680 
25088 



25494 
25897 
26298 



60> 



16948 
17402 
17868 
18801 
18747 



19190 19226 
1968019666 



20067 
20602 
20985 



21864 
21792 
22216 
29689 
28069 



28476 
28891 



2426924304 



24714 
26122 



26882 



26697|26731 
27094 27127 



27489 
27881 
28271 



2665928691 



29045 



29810 
30190 
30567 
30948 



27621 
27914 
28804 



29077 



294202946129498 



29842 
30221 



30974 



3181631847 



31688 
32057 
32425 
82790 



31719 



65* 



16986 
17440 
17890 

18888 
18784 



20104 
20688 
20970 



214001 

21827 

222621 

22674 

28094 



28511 
28926 
24888 
24748 
26156 



Pro.pto. 



25627125561 
26981 



26964 
26866 
26764 
271601 



27564 
27946 
28386 
28724 
291091 



29874 
30258 



3059930680 



81005 



31878 
81749 



82088>82119 
82455182486 



32820 



38128 83154 38184 
33485 33515 33545 
38845 83875 88905 
34203 34233 34262 
845593458984618 



84884 84913 



3526^3 
35616 
35965 
36812 



34943 
35295 
35645 
35994 
36841 



36657 
37000 
37842 
37682 
38020 



38328 88356 
38668 38691 



38996 
39327 
39657 



39024 
89355 
89684 



36686 
37029 
37870 
87710 
88048 



34972 
35324 
85674 
36028 
36360 



36714 
37057 
37899 
37788 
38076 



38884 
38718 38746 
39051 39079 
89882 39410 
3971289789 



32851 



83214 
33575 
33935 
34292 
31648 



35002 
35358 
35708 
36052 
36398 



36743 
37086 
37427 
37766 
38104 



38412 88440 



38774 
39107 
89437 
39767 



7 
16 



80 



7 
14 



7 
14 
21 

28 



7 
14 
20 
27 



7 
18 
20 
26 




18 
19 
26 



6 
12 
18 
26 




12 
18 
21 



6 
12 
18 
24 



6 
12 
17 
28 




11 
17 




11 
17 
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Logarithms for finding the Apparent Timb or Horary Anolb# 

4Hour8. 





.1 

8 

s 

4 



6 
6 
7 
8 
9 



10 
11 
12 
IS 
14 



16 
16 
17 
18 
10 



20 
21 
22 



24 



25 
26 
27 
28 
29 



SO 
31 
32 
33 
31 



35 
36 
37 

38 
39 



40 
41 
42 
43 
44 



45 
46 
47 

48 
49 

50 
51 
52 
5S 
54 



55 
56 
57 
58 
59 



0* 



9.39794 
40121 
40447 
40771 
41094 



^.41415 
41734 



4205242078 



42368 
42682 



9.42996 
4S307 
43617 
4S925 
44232 



9.4453844563 
44842 44867 



45144 
45446 
45745 



45446 45471 

45770 



9.46043 
46340 
466S5 



4692946954 
47222 



9.47513 
47803 
48091 

48378 
48664 



9.4894848971 



49231 
49512 
49793 
50071 



9.50349 
50626 
50901 
51174 
51447 



9.51718 
51988 
52257 
52525 
52791 



5« 



39821 
40149140176 



40474 
40798 40825 



41121 



41441 
41761 



42394 



42700 42735 



43022 4304843074 



43333 
43643 
43951 
44258 



46170 45195 



4634046365 



46068 
46365 
46660 
46964 
47246 



47587 

47827 
48115 
48402 
48687 



49254 
49536 
49816 
50095 



50372 
50649 
60924 
51197 
51470 



51741 
52011 
52279 
52547 
52813 



9.53056 
53320 
53582 
53844 
54104 



9.54363 
54621 
54878 
55133 
55387 



9.55641 
55893 
56144 
56393 
56642 



10* 



3984939876 39903 



40501 40528 



41147 



41468 
41787 
42105 

42420 



41495 
41814 
42131 
42447 
42761 



4S3a9 



4366943694 



48977 
44283 



4400244028 



44309 



44589 
4489244918 



45496145521 
45795 



44614 
44918 
45220 
45521 

45820 



46093 
46389 
46684 
46978 
47270 



46118 
46414 



4670946783 
4700247027 



47561 
47851 
48139 
48426 
48711 



48996 
49278 
49559 



60395 
50672 



51492 



51763 
52033 
52302 
52569 



53078 
53342 
53604 
53865 
54126 



54385 
54C42 
54899 
55154 
55409 



65662 
56914 
56164 
56414 
56663 



53887 
'>4147 



54406 
54664 
54920 
35175 
55430 



65683 
55934 
56185 
56435 
50683 



15» 



20* 



40203 40230 
40555 



40852 
41174 



41521 
41840 
42157 
42473 

42787 



43385 



43100 
43411 
43720 



44334 



44639 
44943 
45245 
45546 
45845 



46142 
46439 



47295 



47319 



47585 
47875 
48163 



48735 



49583 



4983949862 
5011850141 



50418 
50694 



509465096950992 



5122051243 



51515 



51786 
52056 
52324 
52591 



52835 52857 



53100 
53364 
53626153648 



53909 
54169 



54428 
54685 
54941 



4087940906 40933 



41201 



41548 
41867 
42184 
42499 
42813 



26* 



89981 39958 



40257 



40582 40609 



41228 41254 



43125 
43436 
43746 
44054 
44360 



44665 44690 



44968 
45270 
45571 
45870 



46167 
46463 
46758 
47051 
47343 



47610 
47899 
48187 



47923 47947 



4844948478 



48211 

48497 



48758 



4901949042 
49301 49825 



49606 
49886 
50164 



50441 
507 17 



51265 
51538 



5180b 
52078 
52346 
52613 
52879 



a3122 58144 

53385 53407 

53670 

53931 

541U0 



55197 56218 



55451 



55704 
55955 
56206 



54449 
54707 



5547 



55725 



56227 
5645656476 
56704 56725 



47634 



49066 
49348 
49629 
49909 
50187 



50466 
50740 
51015 
51288 
61560 



51881 



52369 
52636 
52901 



53166 
58429 
53691 
53952 
54212 



54471 
54728 



54963 54984 



55239 
256493 



55746 



5597655997 



56248 
5G497 
56745 



80> 



40284 



41675 
41893 
42210 
42525 



4283942865 



43151 
43402 
43771 
44079 
44885 



44993 
45205 
45595 
45894 



46192 46217 
46488 
4678246807 
4707647100 
47867 47892 



4766847682 



48235 
48621 



4878248806 



49089 
49872 
49658 
49932 
50211 



50488 
60763 
51038 
51811 
51588 



51853 



5210052123 



52391 
52658 
52923 



53188 
53451 
53713 
53974 
54284 



64492 
54749 
56005 
55260 
55514 



55767 
56018 
56269 
56518 
56706 



85« I 40* 



89986 40012 



40312 



40636 40668 



40960 
41281 



41601 
41920 
42236 
42552 



43177 
43488 
43797 
44105 
44411 



43203 
43514 
43823 
44130 
44486 



44715 
45019 



44741 
45044 



4532045845 



46620 
45919 



46645 
45944 



46241 
46512146587 



46881 46856 46880 



47124 
47416 



47971 

48258 
48545 
48830 



49113 
49395 
49676 
49956 
50234 



50511 
50786 
51060 
51334 
51605 



51876 
52145 



52680 
52946 



53210 
53473 
58735 
53996 
54255 



54514 
54771 
55027 
55282 
55585 



55788 
56039 
56289 
56538 
5678t 



40889 



40986 
41308 



41628 
41946 
42268 
42678 
42891 



48229 
43640 
48848 
44166 
44462 



47149 
47440 



47706 47730 



47995 
48282 
48568 
48853 



49137 
49419 



49979 
50257 



50534 
50809 
51083 
51356 
51628 



51898 
52168 



52413 52435 



52702 
52968 



53232 
53495 
53757 
54017 
54277 



54535 
54792 
56048 
55803 



55809 
56060 
56310 
56559 
56807 



45* 



40040 



40866 40393 40490 



40690 
41013 
41385 



41654 41681 



41972 
42289 
42604 
42917 



44766 
45069 
45370 
45670 
45969 



44791 
15094 
45395 
46695 
45994 



46266 
46662 



46291 



48019 
48306 
48592 

48877 



17754 
4S04S 



40I6U 
49442 



49699 49723 



50002 
50280 



50557 
50882 
51106 
51379 
51651 



52190 52212 



51921 
52190 
52458 
52724 
52990 



58264 
53517 
53778 
64039 
64298 



5555655577 



50» 



40067 40094 



40717 40744 
11040 41007 
41361 413881 



41999 
12315 
42630 
42943 



11707 
42025 
42342 
42656 
42969 



43255 
43565 
43874 
44181 

44487 



44817 
45119 
46420 
45720 
16018 



4658646611 



47173 
47464 



46905 
47197 
4748(M 



48330 48354 



148616 
18900 



49184 



49746 
50025 
50303 



51943 
52212 
52480 



52724 52747 52769 



53012 



53276 
58539 



54061 



54566 54578 



54813 54835154856 
550695509155112 
55324 55845 55866 
55598 55619 



55880 5585155872 
56081 56102 56123 
56331 56352 56372 
56580 56601 56621 
56828|56848l56860l 



551 



phro. 



ipiti. 



13281 
43591 
48900 
44207 
44513 



46316 



17779 
48067 



18640 
18924 



4920? 



49465 49489 



19769 
50048 
50326 



50580 50603 
50655 50878 
51129 51152 
51402 51424 
51673 51606 



51966 
52235 
52502 



53034 



53298 
53660 



53800 53822 



54082 



64320 54841 



54599 



1 
2 
8 
4 



s 
1 
2 
8 

4 



8 
1 

2 
8 
4 



B 
1 

2 
8 

4 



8 
1 

2 
8 

4 



I 
2 

8 
4 



8 
1 

2 
3 

4 



8 
1 

2 
3 

4 



8 
1 

2 

3 

4 



1 

2 
8 
4 



8 
1 

2 
8 

4 



8 
1 

2 
8 
4 



6 
11 
16 



6 
10 
16 
21 



6 
10 
15 
20 



6 

10 
16 
20 



6 
10 
16 
20 



6 
10 
14 
19 



5 

9 

14 

19 



5 

9 

14 

18 



4 

9 

18 

18 



4 

9 
18 
18 



4 

9 

18 

17 



4 

8 

IS 

17 
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Logarithms for finding the Apparent Timb or Horary Anolb. 

5 Hours. 




1 
2 
s 

4 



6 

6 

7 
8 




0» 



0.66889 50010 66U31 
671365716057177 



67S81 
67626 



6786867880 



10 
11 
12 
IS 
14 



15 
16 
17 
18 
19 



20 
21 
22 
23 
24 



9.61613 



25 
26 
27 
28 
29 



9.627 SO 
62961 
63170 



30 
31 
32 
33 
34 



35 
36 
37 
38 
39 



40 
41 
42 
43 
44 



45 
46 
47 

48 
49 



50 
51 
52 
6S 

ii 

55 
56 
57 
5» 
59 



9.68110 
68361 
68591 
68830 
6906869087 



9.59304 
69540 
69774 



6000860027 



60240 60260 60279 60298 



9.6047260491 
60702160721 
60931 
61160 
61387 



618S9 61858 



62063 
62287 
62509 



62082 
62305 
62527 



6274962767 



63S89 63407 
6360663624 



9.6S823 
640S8 
64S53 
64467 
64679 



9.64891 64909 



66102 
65312 
65521 
65729 



9.65937 65954 



60143 
66S48 
66553 



^.6695066976 
6716167178 



67562 
67762 



6» 



57402 
57646 



68131 58151 



58871 
58611 



588506887068889 



59324 
59669 
59794 



60951 
61179 
61406 



6117961198 
61425 



616S2 



61876 
62160 
62324 



6254662564 



62969 
63188 



63841 



64697 



65120 
66330 



66757 66774 



67579 
67778 



19.67960 67977 67993 68010 
68158 68174 68190 68207 



lu« 



50961 
57197 
5742257442 
5766657686 
6790957929 



58S91 
58631 



59107 



59344 



505795959959618 



59813 
60047 



60510 



6074060760 



60970 6098961008 



61217 
61444 



61651 61670 



61895 
6211{^ 
62342 



62987 
63207 
63425 
63642 



63859 



6405664074 
64271 64289 
64484 6450264520 



64715 



64926 
65137 
65347] 



6553965556 
66747 65764 



6616066177 
66366 G6383 
6657066687166604 



66791 



66993 
67195 



67362 67379 67396 67412 



67795 



68351 

68550 
68745 



J.68939 68956 68971 



69132 
69325 



61)707 



68566 
68761 



6858S 
68777 



69148 
69341 



6951669532 



69723 



15* 



58171 
58411 
58661 



59127 



59363 



598S3 
6006660085 



6052960549 



61286 
61468 



62785 
63006 
63225 
63443 
63660 



63877 
64092 
64307 



64732 



66165 
65365 
65578 
65781 



6597166988 



66194 
66400 
66604 
06807 



67010 
67212 



20* 



56972 
57218 
57463 
57706 



579495796967990 



58191 
584S1 
.58671 
58909 
59147 



59383 
59618 
59852 
60085 
60318 



60779 



60568 
60798 
61027 
61255 
61482 



61689 
61914 
62138 
62361 
62583 



61708 
61932 
62156 
62379 
62601 



62804 
63024 
63243 
63461 
63678 



63895 
64110 
64324 
64538 
64750 



64944 0496*2 



65172 
65382 
65591 
66799 



66212 

6640066417 

66621 

66824 



67027 
67228 



67696 67612 67629 67646 67662 67679 67696 67712 



67811 



67828 



68026 
68223 
^371)68387168403 68420 



68599 



69164 
69357 
69548 
09739 



69564 



25» 



56992 6701S 



57238 
67483 
67727 



68211 
68461 
58691 
58929 
59166 



59403 
50638 
59872 
60106 
60SS7 



62822 
63042 
63261 
63479 
63690 



03913 
64128 
64342 
64555 
64768 



65S99 
65608 



6600666023 



66229 
66434 



66841 



67044 
67215 



6742967446 



67844 



30* 



6726957279 



57603 
57747 



58231 
58471 
58711 
58949 
59186 



69422 
59657 
59891 
60124 
60356 



35* 



67033 



57524 
57767 
58010 



58251 
58491 
58731 
58969 
59206 



60587 
60817 
61046 
61274 
61600 



61726 
61951 
62176 
62398 
62620 



61745 
61970 
02194 
02410 
02038 



02841 
03001 
03279 
03497 
03715 

03931 
04146 
04360 



62859 
63079 
63298 
63616 
63733 



03949 
64164 
64378 
64573 64591 



64785 



6497964997 
65190 



65207 
65417 
66625 



6581665834 



66246 
66461 



666S8 66655 66672 



66868 



67660 
67262 
67462 



67861 



68042 



68059 68075 



682406825668272 
684S6 68462 68460 



68615 



68794 68810 



6863168648 
6882668842 



08987 69004 
69181 69197 
69373 69389 



69213 



69405 69421 
^95806959660612 



6902069036 



69229 



59442 
59677 
59911 
60144 
60375 



60606 
60836 
61065 
61293 
61519J61538 



61764 
61988 
62212 
62435 
62657 



04803 



65014 
66225 
65434 
65643 
65860 



66040 66057 



66263 
66468 



66876 



67262 67270 



67077 
67279 
67479 



67878 



40> 



57054 
57299 
57544 
57787 
58030 



68271 
58511 
58750 
58988 
59225 



59461 
59696 
59930 
60163 
60395 

60626 
60855 
61084 
61311 



62877 
63097 
63316 
63534 
63761 



03960 
04181 
04395 
04009 
04821 



05032 
05242 
05462 
05000 
05808 



06074 
66280 
66485 



46* 



67074 
67320 
57564 



57808 57828 



58060 



58291 
58531 
58770 
50008 
59245 



59481 
59716 
59960 
60182 
60414 



60645 
60874 
61103 
61830 
61657 



61783 
62007 
62231 
62453 
62675 



62806 
63115 
63334 
63652 



63985 



64413 
64626 
648S8 



66050 
65260 
65469 
65677 
65885 



66092 
66297 
66492 



666890670666723 



6689266909 



67094 67111 
67296 67312 



67496 



67612 



67894 67911 



68002 
68280 



68664 
6886868874 



68485 68501 
68680 68696 



60062 
69246 
69437 



68108 
68S06 



68891 



50* 



57096 
57340 
57685 



58070 



58311 
58661 
58700 
59028 
59266 



59501 
59735 
59969 
60202 
60433 



66* 



67116 
57361 

57606 
57848 
58090 



58331 
58571 
58810 
59048 
50286 



60664 
60893 
61122 
61349 
61576 



61801 



6202662045 



62249 
62472 
62693 



62914 
63134 
63362 
63676 



6376963787 



64002 



6419964217 



64431 64440 



64644 
61856 



65067 
65277 
66486 
65695 
65902 



66109 
66814 
66519 



66926 



67128 
67329 
67629 
67729 



68126 
68S22 
68517 
68713 
68907 



6906869084 
69261 69277 
69463 69469 



69628 69044 69660 69676 



69293 
69484 



59520 
59755 
59988 
60221 
60452 



60683 
60912 
61141 
61S68t 
61595 



61820 



62268 
62490 
62712 



02932 
03162 
03370 
03588 
03805 



04020 
04236 



04002 
04873 



05086 
05206 
06504 
05712 
05919 



00126 
66331 
66536 
66740 
66043 



67144 
67346 
67546 
67746 



67927 67944 



68141 
683S8 
68684 
68729 
68923 



69100 69116 



69300 
60600 
60601 



Pro.|«ts. 



8 
1 
2 
8 
4 



1 
2 
3 
4 



1 

2 
3 
4 



8 
1 

2 
3 

4 



8 
1 
2 
3 
_4 

8 
1 

2 
3 
4 



8 
1 
2 
S 
4 



1 
2 
3 
4 



8 
1 

2 
3 
4 



8 
1 

2 
S 
4 



8 
1 

2 

8 

4 



4 

8 

12 

16 



4 

8 
12 
16 



4 

8 

12 

16 



4 

8 

11 

16 



4 

7 

11 

16 

4 

7 

11 

16 



4 

7 
11 
14 



3 

7 
10 
14 



8 

7 

10 

14 



S 

7 
10 
13 



3 

7 
10 
13 



S 

6 

10 

13 



fssr^ 



aofr 
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Logarithms for finding the Apparent Time or Horary Angle. 





1 

2 

s 

4 



5 
6 

7 
8 
9 



10 
II 
12 
IS 
14 



16 
16 
17 
18 
19 



20 

ii 

22 
23 
24 



25 
20 
27 
28 
29 



SO 
SI 
S2 
3S 
S4 



35 
S6 
S7 
S8 
S9 



40 
41 
42 
4S 
44 



45 
46 
47 
48 
49 



50 
SI 
52 
53 

64 



6 Hours* 



9.00897 6991S 69929 69944 



9 



9. 



9. 



9.73526 73541 



9.74385 74S99 74413 



55 
56 
67 
58 
59 



7(KI86 
70274 
70462 
70648 



.70834 
71019 
71203 
71387 
7156^ 



71761 
71932 
72112 
72292 
72471 



72648 
72825 
7S002 
73177 
73S52 



73699 
73872 
74044 
74215 



74554 74569 



7472S 
74891 
75059 



^.75225 
75391 
75556 
75720 

75884 



9.76047 76060 



76371 
765S1 
76691 



^.76851 
77009 
77167 
77325 



77481 77494 



9.77637 
77792 



77947 77960 



78101 



9.79168 



79454 
79601 
79748 



5« 



70102 
70290 
70477 
70664 



708501 
71035 
71219 
71402 
71585 



71766 
71947 
72127 
72307 

72485 



72663 
72840 
7S016 
73192 
73S67 



7267^ 
72855 
73081 
7S207 
7S381 



73714 
73886 
74058 



73555 
7S729 
73901 
74072 



7422974248 



74737 
74905 
75072 



74683 
74751 



75239 
75405 
75570 
75734 
75808 



76384 
76545 
76705 



76864 
77028 
77181 



77650 
77805 



7811S 



78254 78266 



9.78406 78419 784S1 



78558 78570 
7870978721 



78859 
7900979021 



79170 



79306 79S19 



10> 



70118 
70306 
7049S 



70680 70695 



70865 



71050 71065 



712S4 
71417 



71600 71615 



71781 
71962 
72142 
72322 
72500 



75086 



75253 
75418 
75583 



75911 



76074 



76209 76223 76SS6 76250 



76397 



77194 
77338 77351 



77507 



77663 
77818 
77972 
78126 



15« 



70133 
70321 



7050970624 



70881 



7124971265 



7143S 



71797 
71977 
72157 



72337 72352 



72516 



7269S 
72870 
7S046 
73221 
73396 



73569 
7374S 
7S915 
74087 
74257 



74442 
74597174611 



74427 
74597 
74765 
74933 
76100 



74919 749S3 74947 



75267 
75432 
75597 



7574875761 



75925 



76088 
76250 
76411 



76568 76571 



76718 767S1 76745 



76877 
77086177049 



77207 
77364 



77676 
77831 
77985 
78139 



78279 78292 



78583 

787S4 

78872 78884 



79034 



79188 
793S1 
79479 



79466 

7961379626 

79760b9772 



78596 78608 



78444 
78596 
78747 
78897 
79046 



79195 
79343 
79491 
79638 



20* 



69960 
7014970165 



70S37 



70710 



70896 
71081 



71448 
71630 



71812 



7199272007 
7217272187 



725S0 



727087272272737 



72884 
7S060 
73236 
73410 



73584 
78767 



7392973944 



74101 
74272 



75114 



75280 
75446 
75611 
75776 



76101 
76263 
76424 
76585 



76891 76904 



77062 
77220 
77877 



77520 7753S 



77689 
77844 
77998 
78152 
78305 



78457 

78608 

78759 

78897 78909 



79208 



25* 



6997669992 



70353 
70540 
70726 



70911 
71096 
71280 
71463 
71645 



71827 



72366 
72546 



72899 
7S075 
73250 
73425 



73598 
73771 



74115 
742861 



74S00 74S14 



744561 
74625 



7477974793 



74639 
74807 



74961 
751281 



76294 
75460 
76625 



7693875962 
76116 



76438 
76598 
76758 



76917 
77075 
77233 
77390 
77646 



77702 
77867 
78011 
78164 
78S17 



78469 
78621 
78772 
78922 



7906979071 



79220 



7935670368 



79503 
79650 
79784 79796 



79515 



30* 



7018(f 
70366 
70665 
70741 



70027 
71111 
71295 
71478 
71660 



71842 
72022 
72202 
72381 
72560 



72914 



7309073104 



73265 
7S4S9 



73270 
73434 



73613 



7S786 78800 



73958 
74129 



7S972 
74144 



74470 74484 



74653 
74821 



74975 74989 75003 



76142 



75808 
75474 



757897580975816 



75966 



76128 
7627676290 



76930 
77089 



77408 
77559 



77715 
77870 



78SS0 



78482 
786SS 



78934 
79084 



79232 
79380 
79528 



7966279674 
79808179821 




70196 7021170227 
70S84 70S90 70415 
706717058670602 
70757 70772 70788 



70942 70958 70973 
71127 7114271157 
71310 71S26 71341 
71403 7150971524 



71676 71691 



71857 
720S7 
72217 
72396 
72574 



72752 



72928 72943 



73119 
73294 
73468 



73627 



73642 
73815 
73967 
74158 
74SS8 



75166 



75322 

76487 



766S8 76652 



76142 
76S0S 



76451 76464 
7661176625 
76771 76784 



76943 
77102 



77246 77259 



77416 
77672 



77728 

77882 



78024 78037 78049 



78177 78190 



78S4S 



78646 



78784 78797 



40* 



7002S 



71872 
72052 
72232 
72411 



7258972604 



72767 



7S6567S671 



78829 
74001 
74172174186 



74S42 



74498 
74667 
748S5 



74512 
74681 



7484974863 



75170 



76317 
76478 
76638 



76057 
77115 



77586 



77741 
77895 



78355 



78495 78507 78620 



78947 
79096179108 



79245 
79393 
79540 
79687 
79833 



79257 
79405 
79552 
79699 
79845 



45* 



70039 



50* 



70056 
70248 



70481 70446 



70617 



70603 70819 



7170671721 



71887 
72067 
72247 



72426 72441 
72619 



72781 
72958 
78134 
78309 
78483 



75017 

75183 



76336 

75501 75515 75628 

766667667976693 

76880 76848 75857 



76979 7599S 76006 76020 76033 



76165 7616976182 



76491 
76651 



7679876811 



76970 
77128 



7727277285 
77429 77442 



77598 



77908 
78062 



78203 78215 



78S68 



78659 
78809 
7895978972 



78822 
78972 
79121 



70988 
71173 
71356 



7153971564 



71902 71917 



72082 



72262 72277 



72796 



72972 72967 



73148 
73323 
73497 



73163 
73388 
73612 



73685 



73843 73858 



74015 
74186 
74357 



74526 



74695 74709 



75031 
75107 



75349 75363 75377 



76S30 76344 



76505 
76665 
76824 



76983 
77141 
77298 
77455 
77611 



77754 77766 



77921 



78228 
78381 



78533 
7867178684 



78984 
79133 



7926979282 



79417 
79564 
79711 



79430 
79577 
79723 



7985717986^ 



65* 



70070 
70259 



70683 



Rro.pto. 



71004 
71188 
71871 



71736 



72097 



72456 
726S4 



72811 



74029 
74200 
74371 



74540 



74877 
75045 
75211 



75542 
75707 
75870 



76196 
76357 
76518 
76678 
76838 



76996 
ni54 

nsis 

77468 
77624 



77779 
77934 



78075 78088 



78241 
78393 



78545 
78696 



78834 78847 



78997 
79146 



79294 
79442 
79589 
79735 
79881 



S 

6 

9 

12 



S 

6 

9 

12 



S 

6 

9 

12 



S 

6 

9 

12 



S 

6 

9 

12 



S 

5 

8 

11 



S 

5 

8 

10 



S 

5 

8 

10 



S 

5 

8 

10 



S 

6 

8 

10 



2 

5 

7 

10 



2 
6 
7 

10 
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Logarithms for finding the Apparent Time or Horary Angle. 

7 Hours. 





1 

2 
3 
4 



6 
6 
7 
8 
9 



10 
11 
12 
13 
14 



15 
16 
17 
18 
19 



20 
21 
22 
23 
24 



25 
26 
27 
28 
29 



SO 
31 
32 
33 
34 



35 
36 
87 

38 
39 



40 
41 
42 
43 
44 



46 
46 
47 

48 
49 



50 
51 
52 
53 
54 



55 
56 
57 

58 
59 



0- 



9.7U893 
80038 
80183 
80327 
80470 



^.80612 
80754 
80895 
81036 
81176 



9.81315 
81454 
81592 
81729 
81866 



9.82002 
82137 
82272 
82406 
82540 



9.82673 
82805 
82937 
83068 
83199 



9.83329 
83458 
83587 
83715 
83842 



9.83969 
84096 
84221 
84346 
84471 



9.84595 
84718 
84841 
84963 
85085 



9.85206 
85326 
85446 
85565 

85684 



5» 



79U05 
80050 
80195 
80338 
80482 



80624 
80766 
80907 
81047 
81187 



81326 
81465 
81603 
81740 

81877 



82013 
82148 
82283 
82417 
82551 



82681 
82816 
82948 
83079 
83210 



82695 
82827 
82959 
83090 
83220 



83339 
83469 
83597 
83725 
83853 



83980 
84106 
84232 
84357 

84481 



84605 
84729 
84851 
84973 
85095 



9.85802 
85920 
86037 
86153 
86269 



9.86384 
86499 
86613 
86727 
86840 



9.86952 
87064 
87175 
87286 
87396 



85216 
85336 
85456 
85575 
85694 



85812 
85930 
86046 
86163 
86279 



86394 
86509 
86623 
86736 
86849 



86962 
87073 
87185 
87295 
87406 



10« 



79918 
80063 
80207 
80350 
80494 



80636 
80778 
80919 
81059 



8119981211 



81338 
81477 
81614 



8175281763 



81888 



82024 
82160 
82294 
82429 
82562 



82838 
82970 
83101 
83231 



83350 
83479 
83608 
83736 

838fi4 



83990 
84117 
84242 
84367 
84492 



84616 
84739 
84861 
84984 
85105 



85226 
85346 
85466 
85585 
85704 



85822 
85939 
86056 
86172 
86288 



86403 
86518 
86632 
86746 

86858 



86971 
87083 
87194 
87305 
87415 



15« 



79930 
80075 
80219 
80362 
80505 



80648 
80789 
80930 
81071 



81350 
81488 
81626 



81900 



82036 
82171 
82306 
82440 
82573 



8270682717 



83361 
83490 
83619 
83747 

83874 



84001 
84127 
84253 

84378 
84502 



84626 
84749 
84872 
84994 
85115 



85236 
85356 
85476 
85595 
85714 



85832 
85949 
86066 
86182 
86298 



20* 



79942 
80087 
80231 
80374 
80517 



80660 
80801 
80942 
81082 
81222 



81361 
81500 
81637 
81775 
81911 



82047 
82182 
82317 
82451 
82584 



82849 
82981 
83112 
83242 



83372 
83501 
83629 
83757 

83885 



84011 
84138 
84263 
^4388 
84512 



84636 
84759 
84882 
85004 
85125 



85246 
85366 
85486 
85605 
85724 



86413 
86528 
86642 
86755 

86868 



86980 
87092 
87203 
87314 
87424 



85841 
85959 
86076 
86192 
86307 



86423 
86537 
86651 
86764 

86877 



86990 
87101 
87212 
87393 
87433 



25> 



70954 
80099 
80243 
80386 
80529 



80671 
80813 
80954 
81094 
81234 



81373 
81511 
81649 
81786 
81922 



82058 
82193 
82328 
82462 
82595 



82728 
82860 
82992 
83123 
83253 



83383 
83512 
83640 
83768 
83895 



84022 
84148 
84274 
84398 
84523 



84646 
84769 
84892 
85014 
85135 



85256 
85376 
85496 
85615 
85733 



85851 
85969 
86085 
86201 
86317 



86432 
86547 
86661 
86774 

86887 



86999 
87111 
87222 
87332 

87442 



30* 



79966 
80111 
80255 
80398 
80541 



80683 
80825 
80966 
81106 
81245 



81384 
81523 
81660 
81797 
81934 



82070 
82205 
82339 
82473 
82606 



82739 
82871 
83003 
83134 
83264 



83393 
83522 
83651 
83779 
83906 



84033 
84159 
84284 
84409 
84533 



84657 

84780 
84902 
85024 
85145 



85266 
85366 
85506 
85625 
85743 



85861 
85978 
86095 
86211 
86327 



86442 
86556 
86670 
86783 
86896 



87008 
87120 
87231 
87341 
87451 



35* 



79978 
80123 
80267 



40* 



79990 
80135 
80279 



80410 80422 
80553 80565 



80695 80707 80719 



80836 



80977 80989 



81117 
81257 



81396 
81534 
81672 
81809 
81945 



82081 
82216 
82350 
82484 
82618 



8Z750 
82882 
83014 
83144 
83275 



82761 
82893 
83025 
83155 

83285 



83404 
83533 
83662 
83789 
83916 



83415 
83544 
83672 
83800 
83927 



84043 
84169 
84294 
84419 
84543 



84667 
84790 
84912 
85034 
85155 



85276 
85396 
85516 
85635 
85753 



85871 
85988 
86105 
80221 
86336 



86566 
86679 
86793 
86905 



87018 
87129 
87240 
87351 
87460 



80848 



45* 



80002 
80147 
80291 
80434 
80577 



50* 



80014 
80159 
80303 
80446 

80588 



81129 
81269 



H1407 
81546 
81683 
81820 
81956 



82092 
82227 
82362 
82495 
82621 



84054 
84179 
84305 
84430 
84554 



84677 
84800 
84923 
85044 
85166 



85286 
85406 
85526 
85645 
85763 



85881 
85998 
86114 
86230 
86346 



86451 86461 



»6575 
86689 
86802 
86915 



87027 
87138 
87249 
87360 

87470 



80860 
81001 
81141 
81280 



81419 
81557 
81695 
81831 
819681 



82103 

82238 
82373 
82507 
82640 



82772 
82904 
83035 
83161) 
83296 



83426 
83555 
83683 
83811 
83938 



84064 
84190 
84315 
84440 
84504 



84687 
84810 
84933 
85054 
85176 



85296 
85416 
85536 
85654 
85773 



85890 
86008 
86124 
86240 
86356 



86470 
86685 
86698 
86812 
86924 



87036 
87148 
87259 
87369 

87479 



80730 
80872 
81012 
81152 
81292 



65* 



80026 
80171 
80316 

80458 
80600 



81430 
81560 
81706 
81843 
81979 



82115 
82250 
82384 
82518 
82651 



82783 
82915 
83046 
83177 
83307 



83436 
83565 
83694 
83821 
83048 



84075 
84200 
84326 
84450 

84574 



8469h 
84821 
84943 
86065 
85186 



85306 
85426 
85546 
85664 

85783 



85900 
86017 
86134 
86250 
86365 



86480 
86594 
86708 
86821 
86933 



87045 
87157 

87268 

87378 
87488 



80742 
80883 
81024 
81164 
81303 



Pro.pts. 



81442 
81580 
81717 

81864 
81090 



82126 
82261 
82395 
82529 
82662 



82794 
8292(> 
83057 
8318b 
83318 



83447 
83576 
83704 

83832 
83959 



84085 
84211 
84336 
84461 

84585 



84708 
84831 
84953 
85075 
85196 



85316 
85436 
85556 
85674 
85792 



85910 
86027 
86143 
86259 
86375 



86489 
86604 
86717 
86830 
86943 



87066 
87166 

87277 



B 
1 

2 
3 
4 



B 
1 

2 
3 
4 



3 
4 



B 
1 

2 
3 
4 



s 
1 
2 
3 
4 



8 
1 

2 
3 
4 



1 
2 
3 
4 



8 
1 

2 
3 
4 



8 
1 

2 
3 
4 



B 
1 

2 
3 
4 



87387 8 



874971 4^9 



2 
5 

7 
9 



2 
6 

7 




2 
6 
7 
9 



2 
4 
7 
9 



2 
4 
7 
9 



4 
7 
9 



2 

4 
6 
8 



2 
4 
6 

8 



2 
4 

6 

8 



a 

4 
6 

8 



2 
4 
6 

8 



2 
4 
6 
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10 TABLE XXXII. 

LooABiTHua ibr finding the Appabent Tiue, or Hohabv Amolb. 
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TABLE XXXIII. 211 

XQ€tARlTHMS for fiodiDg the correction to reduce the Sun's DediDatiott, 
Kighl Ascension, &c. to any time under die Meridian of Greenwich. 



Mia. 

ov 

Sfc. 




1 

3 

4 
5 

7 
8 
9 



11 
12 
13 
14 
15 
16 
17 
18 
19 



HooRB, Deorbes, or Minutes. 







3.1Q84 
2.8573 
2. 6813 
2.&$63 
2.4594 
2.3802 
2.3133 
2.2553 
2.2041 



10 2.1584 



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
82 
33 
34 
35 
36 
37 
38 
39 



40 
41 
42 
43 

44 

45 
46 
47 
48 
49 



50 
61 
52 
53 
54 
55 
56 
67 
58 
59 



2.1170 
2.0792 
2.0444 
2.0122 
1.9823 
1.0542 
1.9279 
1»9031 
1.8796 



•8673 
.8861 
.8159 
.7066 
.7782 
.7604 
,7434 
.7270 
.7112 
.6960 



.6812 
.6670 
.6532 
.6398 
.6269 
.6143 
.6021 
.5902 
.5786 
.6673 



1.6563 
1.6456 
1.6351 
1.6249 
1.6149 
1.6051 
1.4956 
1.4863 
1.4771 
1.4682 



1.4594 
1.4508 
1.4424 
1 .4341 
1.4260 
1.4180 
1.4102 
1.4025 
1.3949 
1.387 5 





1.3802 
1.3730 
t.3660 
1.3590 
1.3522 
1.3454 
1.3388 
1.3323 
1.3259 
1.3195 



2 



1.3133 
1.3071 
1.8010 
1.2050 
1.2891 
1.2833 
1 .2775 
1.2719 
1.2663 
1.2607 



1.2553 
1.2499 
1.2445 
1.2393 
1.2341 
1.2289 
1.2239 
1.2188 
1.2139 
1.2090 



1.0122 
1.0091 
1.0061 
1.0030 
1.0000 
0.9970 
0.9940 
0.9910 
0.9881 
0.9852 



1.2041 
1.1993 
1.1946 
1.1899 
1.1852 
1.1806 
1.1761 
1.1716 
1.1671 
1.1627 



1.1584 
1.1540 
1.1498 
1.1455 
1.1413 
1.1372 
1.1381 
1.1200 
1.1249 
1.1209 



1.11700 

1.1180 

1.1091 

1.1053 

1.1015 

1.0977 

1.0940 

1.0902 

1.0865 

1.082810 



1.0792 
1.0756 
1.0720 
1.0685 
1.0649 
1.0614 
1.0580 
1.0546 
1.0512 
1.0478 



4 



1.0444 
1.0411 
1 .0378 
1.0345 
1.0313 
1.0280 
1.0248 
1.0216 
1.0185 
1.0153 



0.9823 
0.9794 
0.9765 
0.9737 
0.9708 
0.9680 
0.9652 
0.9625 
0.9597 
0.9570 



0.9542 
0.9515 
0.9486 
0.9462 
0.9435 
0.9408 
0.9382 
0.9356 
0.9330 
0.9305 



.9279 
0.9254 
0.9228 
0.9203 
0.9178 
0.9153 
0.9128 
0.9104 
0.9079 

.9055 



9031 
0007 
8983 
8959 
8935 
8912 
8888 
8865 
8842 
8819 



8796 
8773 
8751 
8728 
8706 
8683 
8661 
8639 
8617 
8595 



8573 
8552 
8530 
8509 
8487 
8466 
8445 
8424 
8403 
8382 



8361 
8341 
8320 
8300 
8279 
8259 
8230 
8219 
8199 
8179 



8159 
8140 
8120 
8101 
6081 
8062 
8043 
8023 
8004 
7985 



7966 
7947 
7929 
7910 
7891 
7873 
7854 
7836 
7818 
7800 

3 



7781 
7763 
7745 
7728 
7710 
7692 
76t4 
7657 
7639 
7622 



7604 
7587 
7570 
7552 
7535 
7518 
7501 
7484 
7467 
7451 



7434 
7417 
7401 
7384 
7368 
7351 
7335 
7318 
7302 
7286 



7270 
7254 
7238 
7222 
7206 
7190 
7174 
7159 
7148 
7128 



7112 
7097 
7081 
7066 
7050 
7035 
7020 
7005 
6990 
6975 



6960 
6945 
6930 
6015 
6900 
6885 
6871 
6856 
6841 
6827 



6812 
6798 
6784 
6769 
6755 
6741 
6726 
6712 
6698 
6684 



6670 
6656 
6642 
6628 
6614 
6600 
6587 
6573 
6559 
6546 



6 



6021 
6009 
5997 
5985 
5973 
5961 
5949 
5937 
5925 
6913 



6532 
6518 
6505 
6492 
6478 
6465 
6451 
6438 
6425 
6412 



6398 
6385 
6372 
6359 
6346 
6333 
6320 
6307 
6294 
6282 



6269 
6266 
6248 
6231 
6218 
6205 
6193 
6180 
6168 
6155 



6143 
6131 
6118 
6106 
6094 
6081 
6069 
6057 
6045 
6033 



5902 
6890 
5878 
5866 
5855 
5843 
5832 
5820 
5809 
5797 



5361 
5341 
5330 
5320 
5309 
5300 
5289 
5279 
5269 
5259 



8 



5786 
5774 
5763 
5752 
5740 
5729 
5718 
5706 
5695 
5684 



5673 
6662 
6651 
5640 
5629 
5618 
5607 
5696 
6585 
5574 



5563 
6552 
6641 
5581 
6520 
6509 
5498 
6488 
5477 
5466 



5456 
5445 
5435 
5424 
5414 
5403 
5393 
5382 
5372 
536 1 

6 



5249 
5239 
5229 
5219 
6209 
6199 
5189 
5179 
5169 
5159 



5149 
5139 
5129 
5120 
5110 
5100 
5090 
6081 
5071 
5061 



5051 
5042 
5032 
5023 
5013 
6003 
4994 
4964 
4975 
4965 



4956 
4947 
4937 
4928 
4918 
4909 
4900 
4890 
4881 
4872 



4863 
4853 
4844 
4835 
4826 
4817 
4808 
4798 
4789 
4780 



4771 
4762 
4753 
4744 
4735 
4726 
4717 
4708 
4699 
4690 



d 10 11 



4682 
4673 
4664 
4655 
4646 
4638 
4629 
4620 
4611 
4603 



4594 
4685 
4577 
4668 
4559 
4551 
4542 
4534 
4525 
4516 



4508 
4499 
4491 
4482 
4474 
4466 
4457 
4449 
4440 
4432 



4424 
4415 
4407 
4390 
4390 
4382 
4374 
4366 
4357 
4349 



4341 
4333 
4324 

4316 
4308 
4300 
4292 
4284 
4276 
4268 



4260 
4252 
4244 
4236 
4228 
4220 
4212 
4204 
4196 
4188 



4180 
4172 
4164 
4166 
4148 
4141 
4133 
4125 
4117 
4109 



3802 
3795 
3788 
3780 
3773 
3766 
3759 
3752 
3745 
3737 



4102 
4094 
4086 
4079 
4071 
4068 
4055 
4048 
4040 
4032 



4026 
4017 
4010 
4002 
8994 
3987 
3979 
8972 
8964 
3957 



3949 
3942 
8984 
8927 
8919 
8912 
8906 
3897 
8890 
8882 



8875 
S868 
3860 
8853 
8846 
8838 
8831 
8824 
3817 
8809 



3730 
8723 
3716 
3709 
3702 
8695 
3688 
3681 
3674 
8667 



8388 
8382 
3375 
8368 
8362 
3355 
8349 
3342 
3336 
8329 



3660 
3653 
8646 
8639 
8632 
3625 
8618 
8611 
3604 
8597 



8590 
8583 
8576 
8570 
8563 
8566 
8649 
8642 
8535 
8529 



8522 
8616 
8508 
8501 
8495 
3488 
8481 
8475 
8468 
3461 



3454 
8448 
8441 
3434 
3428 
3421 
3415 
8408 
8401 
839 5 

10 



3323 
3316 
8810 
8303 
3297 
3291 
3284 
3278 
3271 
3265 



Min. 
or 



8258 
8252 
8246 
8239 
8233 
8227 
3220 
8214 
8208 
3201 



8195 
3189 
3183 
8176 
8170 
8164 
8157 
8151 
8145 
31891 



8133 
8126 
8120 
8114 
3108 
8102 
3096 
3089 
8083 
8077 



8071 
8065 
3059 
8053 
3047 
8041 
3034 
3028 
8022 
301 6 

11 




1 
2 
3 
4 
6 
6 
7 
8 




10 

11 

12 
13 
14 
15 
16 
17 
18 
19 



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



30 
31 
82 
88 
84 
85 
86 
87 
88 
89 



40 
41 
42 
43 

44 
46 
46 

47 
48 
49 



50 
61 
6% 
63 
54 
66 
56 
57 
58 
59 
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TABLE XXXIII. 



Logarithms for finding the correction to reduce the Sun's Declinatioo, 
Right Ascension, &c to any time under the Meridian of Greenwich. 



Min. 
or 

Sec* 




1 
2 
S 
4 
5 
6 
7 
8 




10 
11 
12 
13 
14 
15 
16 
17 
18 
10 



20 
21 
22 
23 
24 
26 
26 
27 
28 
29 



30 
31 
32 
S3 
34 
35 
36 
37 
38 
39 



40 
41 
42 
43 

44 

45 
46 
47 
48 
49 



60 
61 
62 
63 
64 
66 
56 
67 
68 
69 



Hours, Degrees, or Minutes. 



12 13 



3010 
3004 
2998 
2992 
2986 
2980 
2974 
2968 
2962 
2966 



2960 
2944 
2938 
2933 
2927 
2921 
2916 
2909 
2903 
2897 



2891 
2885 
2880 
2874 
2868 
2862 
2866 
2860 
2845 
2839 



2838 
2827 
2821 
2816 

2810 
2804 
2798 
2793 
2787 
2781 



2775 
2770 
2764 
2768 
2763 
2747 
2741 
2736 
2730 
2724 



2719 
2713 
2707 
2702 
2696 
2690 
2685 
2679 
2674 
2668 



12 



2663 
2657 
2662 
2646 
2640 
2635 
2629 
2624 
2618 
2613 



14 



2607 
2602 
2696 
2591 
2685 
2580 
2574 
2569 
2664 
2668 



2663 
2547 
2642 
2636 
2631 
2626 
2620 
2516 
2510 
2504 



2499 
2493 
2488 
2483 
2477 
2472 
2467 
2461 
2466 
2451 



2445 
2440 
2436 
2430 
2424 
2419 
2414 
2409 
2403 
2398 



2393 
2388 
2382 
2377 
2372 
2367 
2362 
2366 
2351 
2346 



13 



2341 
2336 
2330 
2325 
2320 
2315 
2310 
2306 
2300 
2295 



15 



2289 
2284 
2279 
2274 
2269 
2264 
2259 
2254 
2249 
2244 



2239 
2234 
2229 
2223 
2218 
2213 
2208 
2203 
2198 
2193 



2188 
2183 
2178 
2173 
2168 
2163 
2159 
2154 
2149 
2144 



2139 
2134 
2129 
2124 
2119 
2114 
2109 
2104 
2099 
2095 



2090 
2086 
2080 
2076 
2070 
2066 
2061 
2056 
2051 
2046 



14 



2041 
2036 
2031 
2027 
2022 
2017 
2012 
2008 
2003 
1998 



16 



1993 
1988 
1984 
1979 
1974 
1969 
1965 
1960 
1966 
1960 



1946 
1941 
1936 
1932 
1927 
1922 
1917 
1913 
1908 
1903 



1899 
1894 
1889 
1886 
1880 
1876 
1871 
1866 
1862 
1857 



1852 
1848 
1843 
1838 
1834 
1829 
1825 
1820 
1816 
1811 



1806 
1802 
1797 
1793 
1788 
1784 
1779 
1774 
1770 
1765 



1761 
1756 
1752 
1747 
1743 
1738 
1734 
1729 
1725 
1720 



17 



1716 
1711 
1707, 
1702 
1698 
1694 
1689 
1685 
1680 
1676 



1671 
1667 
1662 
1658 
1654 
1649 
1646 
1640 
1636 
1632 



1627 
1623 
1618 
1614 
1610 
1605 
1601 
1597 
1692 
1588 



1584 
1679 
1676 
1571 
1566 
1562 
1568 
1653 
1649 
1646 



1540 
1536 
1532 
1627 
1623 
1619 
1515 
1510 
1506 
1502 



15 I 16 



1498 
1493 
1489 
1485 
1481 
1476 
1472 
1468 
1464 
1459 



18 



1455 
1451 
1447 
1443 
1438 
1434 
1430 
1426 
1422 
1417 



1413 
1409 
1405 
1401 
1897 
1392 
1388 
1384 
1380 
1370 



1372 
1368 
1363 
1359 
1355 
1361 
1347 
1343 
1839 
1335 



1331 
1326 
1322 
1318 
1314 
1310 
1806 
1302 
1298 
1294 



1290 
1286 
1282 
1278 
1274 
1270 
1266 
1261 
1267 
1253 



17 



1249 
1246 
1241 
1237 
1233 
1229 
1225 
1221 
1217 
1213 



19 



1209 
1205 
1201 
1197 
1193 
1189 
1185 
1181 
1178 
1174 



1170 
1166 
1162 
1158 
1154 
1160 
1146 
1142 
1138 
1134 



1130 
1126 
1123 
1119 
1115 
1111 
1107 
1103 
1099 
1095 



1091 
1088 
1084 
1080 
1076 
1072 
1068 
1064 
1060 
1057 



1063 
1049 
1046 
1041 
1037 
1034 
1030 
1026 
1022 
1018 



18 



1016 
1011 
1007 
1003 
0999 
0996 
0992 
0988 
0984 
0980 



20 



0977 
0973 
0969 
0966 
0962 
0958 
0964 
0960 
0947 
0943 



0939 
0936 
0932 
0928 
0924 
0920 
0917 
0913 
0909 
0905 



0902 
0898 
0896 
0891 
0887 
0883 
0880 
0876 
0872 
0868 



0866 
0861 
0868 
0854 
0860 
0846 
0843 
0839 
0836 
0832 



0828 
0824 
0821 
0817 
0814 
0810 
0806 
0803 
0799 
0795 



19 



0792 
0788 
0785 
0781 
0777 
0774 
0770 
0767 
0763 
0759 



21 



0756 
0763 
0749 
0746 
0741 
0738 
0734 
0731 
0727 
0724 



0720 
0716 
0713 
0709 
0706 
0702 
0699 
0696 
0692 
0688 



0686 
0681 
0677 
0674 
0670 
0667 
0663 
0660 
0666 
0668 



0649 
0646 
0642 
0639 
0636 
0632 
0628 
0626 
0621 
0618 



0614 
0611 
0608 
0604 
0601 
0697 
0594 
0690 
0567 
0583 



20 



0580 
0576 
0573 
0570 
0566 
0663 
0559 
0566 
0562 
0549 



22 23 



I Min 
or 
Sec. 



0378 
0376 
0371 
0368 
0365 
0361 
0358 
0365 
0362 
0348 



0546 
0642 
0539 
0535 
0632 
0628 
0526 
0522 
0618 
0516 



0511 
0608 
0605 
0601 
0498 
0496 
0491 
0488 
0484 
0481 



0478 
0474 
0471 
0468 
0464 
0461 
0458 
0454 
0461 
0447 



0444 
0441 
0438 
0434 
0431 
0427 
0424 
0421 
0418 
0414 



0411 
0408 
0404 
0401 
0398 
0394 
0391 
0388 
0384 
0381 



21 



0345 
0342 
0339 
0835 
0332 
0329 
0326 
0322 
0319 
0316 



0313 
0309 
0306 
0303 
0300 
0296 
0293 
0290 
0287 
0283 



0280 
0277 
0274 
0271 
0267 
0264 
0201 
0268 
0266 
0261 



0248 
0245 
0242 
0239 
0235 



0229 
0226 
0223 
0220 



0216 
0213 
0210 
0207 
0204 
OSOl 
0197 
0194 
0191 
0188 



22 



0185 
0182 
0179 
0175 
0172 
0169 
0166 
0163 
0160 
0157 



0153 

016O 

0147 

0144 

0141 

01381 

0136 

0132 

0128 

0126 



0122 
0119 
0116 
0113 
0110 
0107 
0104 
0101 
0098 
0094 



0091 
0088 
0086 
0082 
0079 
0076 
0073 
0070 
0067 
0064 



0061 
0068 
0065 
0052 
0048 
0046 
0042 
0039 
0036 
0033 



0030 
0027 
0024 
0021 
0018 
0016 
0012 
0009 
0006 
0003 




1 

2 
3 
4 
6 
6 
T 
8 
9 



10 
11 
12 
13 
14 
16 
16 
17 
18 
19 



20 
21 



24 
25 
26 
27 

28 
29 



30 
31 
32 
33 
34 
36 
36 
37 
88 
89 



40 
41 
42 
43 
44 
46 
46 
47 
48 
49 



50 
61 
62 
53 
54 
66 
66 
57 
68 
69 



TABLE XXXIV. 
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PROPORTIONAL LOGARITHMS. 



s. 

"T 
1 

2 

s 

4 
6 
6 

7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
IT 
18 
19 



20 
21 
22 
2S 
24 
26 
26 
27 
28 
29 

SO 
31 
32 
S3 
S4 
36 
36 
37 
88 
39 

40 
41 
42 
43 
44 
46 
46 
47 
48 
49 



60 
61 
62 
63 
64 
65 
66 
67 
68 
69 



h. m. 
oo 0' 



4.0334 
3.7324 
3.6663 
3.4314 
3.3346 
3.2563 
3.1883 
3.1303 
3.0792 



3.0334 
2.9920 
2.0642 
2.9195 
2.8873 
2.8573 
2.8293 
2.8030 
2.7782 
2.7647 



2.7324 
2.7112 
2.6910 
2.6717 
2.6532 
2.6366 
2.6186 
2.6021 
2.6863 
2.6710 



2.6563 
2.6421 
2.6283 
2.5149 
2.5019 
2.4894 
2.4771 
2.4652 
2.4536 
2.4424 



2.4314 
2.4206 
2.4102 
2.4000 
2.3900 
2.3802 
2.3707 
2.3613 
2.3522 
2.3432 



60 



2.3346 
2.3269 
2.3174 
2.3091 
2.3010 
2.2931 
2.2852 
2.2775 
2.2700 
2.2626 



h. in. 
0° 1' 



2.2563 
2.2481 
2.2410 
2.2341 
2.2272 
2.2206 
2.2139 
2.2073 
2.2009 
2.1946 



2.1883 
2.1822 
2.1761 
2.1701 
2.1642 
2.1584 
2.1526 
2.1469 
2.1413 
2.1358 



2.1303 
2.1249 
2.1196 
2.1143 
2.1091 
2.1040 
2.0989 
2.0939 
2.0889 
2.0840 



2.0792 
2.0744 
2.0696 
2.0649 
2.0603 
2.0557 
2.0512 
2.0467 
2.0422 
2.0378 



2.0334 
2.0291 
2.0248 
2.0206 
2.0164 
2.0122 
2.0081 
2.0040 
2.0000 
1.9960 



h. m. 

oo 2' 



1.9642 
1.9506 
1.9471 
1.9436 
1.9400 
1.9365 
1.9331 
1.9296 
1.9262 
1.9228 



1.9195 
1.9162 
1.9128 
1.9096 
1.9063 
1.9031 
1.8999 
1.8967 
1.8935 
1.8904 



1.8873 
1.8842 
1.8811 
1.8781 
1.8751 
1.8721 
1.8691 
1.8661 
1.8632 
1.8602 



1.8573 
1.8544 
1 .8516 
1.8487 
1.8459 
1.8431 
1.8403 
1.8375 
1.8348 
1.8320 



2.2563 



1.9920 
1.9881 
1.9842 
1.9803 
1.9765 
1.9727 
1.9690 
1.9662 
1.9615 
1.9579 



1.8293 
1.8266 
1.8239 
1.8212 
1.8186 
1.8159 
1.8133 
1.8107 
1.8081 
1.8055 



h. 
0^ 



m. 
3' 



1.7782 
1.7757 
1.7734 
1.7710 
1.7686 
1.7663 
1.7639 
1.7616 
1.7593 
1.7570 



1.7647 
1.7524 
1.7501 
1.7479 
1.7456 
1.7434 
1.7412 
1.7390 
1.7368 
1.7346 



1.7324 
1.7302 
1.7281 
1.7269 
1.7238 
1.7217 
1.7196 
1.7176 
1.7154 
1.7133 



1.7112 
1.7091 
1.7071 
1.7050 
1.7030 
1.7010 
1.6990 
1.6970 
1.6950 
1.6930 



1.9542 



1.8030 
1.8004 
1.7979 
1.7954 
1.7929 
1.7904 
1.7879 
1.7855 
1.7830 
1.7806 



1.6910 
1.6890 
1.6871 
1.6851 
1.6832 
1.6812 
1.6793 
1.6774 
1.6755 
1.6736 



h. m. 
0° 4' 



1.6532 
1.6514 
1.6496 
1.6478 
1.6460 
1.6443 
1.6425 
1.6407 
1.6390 
1.6372 



1.6355 
1.6338 
1.6320 
1.6303 
1.6286 
1.6269 
1.6252 
1.6235 
1.6218 
1.6201 



1.6186 
1.6168 
1.6151 
1.6135 
1.6118 
1.6102 
1.6085 
1.6069 
1.6053 
1.6037 



1.6021 
1.6005 
1.5989 
1.5973 
1.6957 
1.6941 
1.6926 
1.5909 
1.6894 
1.6878 



1.7782 



1.6717 
1.6698 
1.6679 
1.6661 
1.6642 
1.6624 
1.6605 
1.6687 
1.6568 
1.6550 



1.6863 
1.5847 
1.5832 
1.6816 
1.5801 
1.5786 
1.6771 
1.5755 
1.5740 
1.5725 



h. in. 
0° 6' 



1.5563 
1.6549 
1.5634 
1.6520 
1.6506 
1.6491 
1.6477 
1.6463 
1.6449 
1.5435 



1.5421 
1.5407 
1.5393 
1.5379 
1.5365 
1.5351 
1.6337 
1.6324 
1.6310 
1.5296 



1.5283 
1.6269 
1.5256 
1.5242 
1.5229 
1.5215 
1.5202 
1.6189 
1.6175 
1.6162 



1.6149 
1.6136 
1.5123 
1.5110 
1.6097 
1.5084 
1.6071 
1.5058 
1.6045 
1.5032 



1.6532 



1.5710 
1.5695 
1.6680 
1.6666 
1.5651 
1.6636 
1.6621 
1.5607 
1.5692 
1.5578 



1.5019 
1.6007 
1.4994 
1.49^1 
1.4969 
1.4956 
1.4943 
1.4931 
1.4918 
1.4906 



1.5563 



1.4894 
1.4881 
1.4869 
1.4856 
1.4844 
1.4832 
1.4820 
1.4808 
1.4795 
1.4783 



h. m. 
oo 6' 



1.4771 
1.4769 
1.4747 
1.4735 
1.4723 
1.4711 
1.4699 
1.4688 
1.4676 
1.4664 



1.4652 
1.4640 
1.4629 
1.4617 
1.4606 
1.4594 
1.4582 
1.4571 
1.4559 
1.4648 



1.4636 
1.4626 
1.4514 
1.4602 
1.4491 
1.4480 
1.4468 
1.4467 
1.4446 
1.4435 



1.4424 
1.4412 
1.4401 
1.4390 
1.4379 
1.4368 
1.4357 
1.4346 
1.4335 
1.4326 



1.4314 
1.4303 
1.4292 
1.4281 
1.4270 
1.4260 
1.4249 
1.4238 
1.4228 
1.4217 



h. m. 

oo 7' 



1.4102 
1.4091 
1.4081 
1.4071 
1.4061 
1.4050 
1.4040 
1.4030 
1.4020 
1.4010 



1.4000 
1.3989 
1.3979 
1.3969 
1.3959 
1.3949 
1.3939 
1.3929 
1.3919 
1.3910 



1.3000 
1.3890 
1.3880 
1.3870 
1.3860 
1.3861 
1.3841 
1.3831 
1.3821 
1.3812 



1.3802 
1.3792 
1.3783 
1.3773 
1.3764 
1.3764 
1.3746 
1.3736 
1.3726 
1.3716 



h. m, 

oo 8' 



T 



1.3522 
1.3513 
1.3504 
1.3405 
1.3486 
1.3477 
1.3468 
1.3459 
1.3450 
1.3441 



1.3432 
1.3423 
1.3415 
1.3406 
1.3397 
1.3388 
1.3379 
1.3371 
1.3362 
1.3353 



1.3345 
1.3336 
1.3327 
1.3319 
1.3310 
1.3301 
1.3293 
1.3284 
1.3276 
1.3267 



1.3707 
1.3697 
1.3688 
1.3678 
1.3669 
1.3660 
1.3660 
1.3641 
1.3632 
1.3623 



1.4206 
1.4196 
1.4186 
1.4175 
1.4164 
1.4154 
1.4143 
1.4133 
1.4122 
1.4112 



1.477111.4102 



1.3613 
1.3604 
1.3595 
1.3586 
1.3576 
1.3567 
1.3658 
1.3649 
1.3540 
1.3531 



1.3269 
1.3260 
1.3242 
1.3233 
1.3226 
1.3216 
1.3208 
1.3199 
1.3191 
1.3183 



1.3174 
1.3166 
1.3168 
1.3149 
1.3141 
1.3133 
1.3124 
1.3116 
1.3108 
1.3100 



1.3091 

1.3083 

1.3075 

1.3067 

1.3069 

1.3061 

1.3043 

1.3034 

1 .3026 

1.3018 



1.3522 1.3010 








1 
2 
3 

4 
6 
6 

7 
8 




10 
11 
12 
13 
14 
16 
16 
17 
18 
10 



20 
21 



23 
24 
26 



27 
28 
29 



30 
31 



33 
34 
36 

36 
37 
88 

39 



40 
41 
42 
43 

44 

46 
46 
47 

48 
49 



60 
61 
62 
63 

64 
56 
66 
67 
58 
69 



60 
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TABI^E XXXIV. 

PROPORTIONAL LOGAKITHBifil. 








s. 


lu m. 


h. m. 


h. n. 


k. m. 


lu n. 


k. n. 


k. «i. 


li- m^ 


h. n. 


8. 




a 


QO 9* 


IP 10' 


oo 11' 


0° 12' 


OO 13' 


0° 14' 


QO 15* 


(P 16' 


QO 17' 


# 







1.8010 


1.2553 


1.2130 


1.1761 


1.1413 


1 . 1001 


1.0792 


1.0512 


1.0248 


0' 




1 


1.8002 


1.2545 


1.2132 


1.1755 




1408 


1.1Q86 


1.0787 


1.0507 


1.0244 


1 




2 


1.2094 


1.2538 


1.2120 


1.1740 




.1402 


i.ioai 


1.0782 


1.0602 


1.0240 


2 




8 


1.2086 


1.2531 


1.2110 


1.1743 




1397 


1.1076 


1.0777 


1.0496 


1.0285 


8 




4 


1.2078 


1.2524 


1.2113 


1.1737 




1391 


1.1Q71 


1.0773 


1.0493 


1.0281 


4 




5 


1.2970 


1.2517 


1.2106 


1.1781 




,1386 


1.1066 


1.0768 


1.0480 


1,0227 


5 




6 


1.2962 


1.8610 


1.2099 


1.1725 




1380 


1.1061 


1.0763 


1.0484 


1.0288 


6 




7 


1.2954 


1.2602 


1.2003 


1.1719 




1374 


1.1055 


1.0758 


1.0480 


1.0219 


7 




8 


1.2946 


1.2406 


1.2086 


1.1713 




1300 


1.1050 


1.0763 


1.0476 


1.0214 


8 




9 


1.2989 


1.2488 


1.2080 


1.1707 




1363 


1.1045 


1.0740 


1.0471 


1.0210 


9 




If 


1.2981 


1.2481 


1.2073 


1.1701 




1358 


1.1040 


1.0744 


1.0467 


1.0206 


Iff 




11 


1.2928 


1.2474 


1.2067 


1.1696 




1352 


1.1035 


1.0739 


1.0462 


1.0202 


11 




IS 


1.2916 


1.2467 


1.2061 


1.1689 




1347 


1.1030 


1.0784 


1.0458 


1.0197 


12 




IS 


1.2907 


1.2460 


1.2054 


1.1683 




1342 


1.1025 


1.0730 


1.0453 


1.0193 


13 




14 


1.2890 


1.2453 


1.2048 


1.1677 


*• 


1336 


1.1020 


1.0726 


1.0440 


1.0180 


14 




If 


1.2891 


1.2445 


1.2041 


1.1671 




1831 


1.1015 


1.0720 


1.0444 


1.0185 


16 




16 


1.2888 


1.2488 


1.2086 


1.1666 




1325 


1.1009 


1.0715 


1.0440 


1.0181 


16 




IT 


1.2876 


1.2431 


1.2028 


1.1660 




1320 


1.1004 


1.0711 


1.0435 


1.0176 


17 




18 


1,2868 


1.2424 


1.2022 


1.1654 




1314 


1.0099 


1.0706 


1.0431 


1.0172 


18 




19 


1.2860 


1.2417 


1.2016 


1.1648 




1300 


1.0994 


1.0701 


1.0426 


1.0168 


10 




20 


1.2852 


1.2410 


1.2009 


1.1642 




1903 


1.0089 


1.0696 


1.0422 


1.0164 


' 20" 




21 


1.2845 


1.2403 


1.2003 


1.1636 




1296 


1.0984 


1.0692 


1.0418 


1.0160 


21 




22 


1.2887 


1.2396 


1.1006 


1.1630 




1292 


1.0079 


1.0687 


1.0413 


1.0156 


22 




2S 


1.2829 


1.2389 


1.1090 


1.1624 




1287 


1.0974 


1.0682 


1.0409 


1.0161 


23 




24 


1.2821 


1.2382 


1.1984 


1.1610 




1282 


1.0969 


1.0678 


1.0404 


1.0147 


24 




28 


1.2814 


1.2375 


1.1977 


1.1613 




11276 


1.0964 


1.0673 


1.0400 


1.0148 


26 




28 


1.2806 


1.2368 


1.1971 


1.1607 




1271 


1.0959 


1.0668 


1.0395 


1.0130 


26 




27 


1.2708 


1.2362 


1.1965 


1.1601 




1266 


1.0054 


1.0663 


1.0391 


1.0185 


27 




28 


1.2791 


1.2355 


1.1958 


1.1696 


\ , 


1260 


1.0040 


1.0659 


1.0887 


1.0131 


28 




29 


1.2788 


1.2348 


1.1952 


1.1589 





1255 


1.0944 


1.0654 


1.0382 


1.0126 


29 




SO 


1.2775 


1.2341 


1.1946 


1.1584 




1240 


1.0030 


1.0649 


1.0378 


1.0122 


80 




81 


1.2768 


1.2334 


1.1939 


1.1578 




1244 


1.0934 


1.0645 


1.0374 


1.0118 


81 




82 


1.2760 


1.2327 


1.1938 


1.1572 


^ 


1230 


1.0929 


1.0640 


1.0369 


1.0114 


S9 




88 


1.2758 


1.2320 


1.1927 


1.1566 




1233 


1.0024 


1.0635 


1.0365 


1.0110 


83 




84 


1.2745 


1.2313 


1.1921 


1.1561 




1228 


1.0919 


1.0631 


1.0360 


1.0106 


84 




88 


1.2788 


1.2807 


1.1914 


1.1555 




1223 


1.0914 


1.0626 


1.0356 


1.0102 


36 




80 


1.2780 


1.2800 


1.1908 


1.1549 




1217 


1.0000 


1.0621 


1.0352 


1.0008 


86 




87 


1.2722 


1.2293 


1.1002 


1.1648 




1212 


1.0004 


1.0617 


1.0847 


1.0098 


87 




88 


1.2715 


1.2286 


1.1896 


1.1688 




1207 


1.0899 


1.0612 


1.0343 


1.0080 


88 




89 


1.2707 


1.2279 


1.1889 


1.1632 




1201 


1.0894 


1.0608 


1.0339 


1.0086 


30 




49 


1.2700 


1.2272 


1.1883 


1.1526 




1196 


1.0880 


1.0603 


1.0334 


1.0081 


40 




41 


1.2602 


1.2266 


1.1877 


1.1520 




1191 


1.0884 


1.0598 


1.0830 


1.0077 


41 




42 


1.2685 


1.2259 


1.1871 


1.1515 


■ 


1186 


1.0880 


1.0594 


1.0826 


1.0078 


48 




48 


1.2678 


1.2262 


1.1866 


1.1500 


!• 


1180 


1.0875 


1.0680 


1,0821 


1.0069 


48 




44 


1.2670 


1.2245 


1.1858 


1.1508 




1175 


1.0870 


1.0585 


1.0317 


1.0066 


44 




48 


1.2668 


1.2239 


1.1862 


1.1498 




1170 


1.0865 


1.0580 


1.0813 


1.0061 


46 




46 


1.2655 


1.2232 


1.1846 


1.1492 




1164 


1.0860 


1.0575 


1.0308 


1.0057 


46 




47 


1.2648 


1.2225 


1.1840 


1.1486 




1150 


1.0855 


1.0671 


1,0804 


1.0058 


47 




48 


1.2640 


1.2218 


1.1834 


1.1481 




1154 


1.0850 


1.0666 


1.0800 


1.0040 


48 




40 


1.2688 


1.2212 


1.1828 


1.1476 


1 


1140 


1.0845 


1.0662 


1.0295 


1.0044 


40 




60 


1.2626 


1.2205 


1.1822 


1.1469 




1143 


1.0840 


1.0557 


1.0291 


1.0040 


60 




51 


1.2618 


1.2198 


1.1816 


1.1464 




1138 


1.0835 


1.0552 


1.0287 


1.0036 


61 




82 


1.26U 


1.2192 


1.1800 


1.1458 




1133 


1.0631 


1.0548 


1.0282 


1.0032 


62 




88 


1.2604 


1.2185 


1.1803 


1.1452 




1128 


1.1)626 


1.0543 


1.0278 


1.0028 


68 




64 


1.2506 


1.2178 


1.1797 


1.1447 




.1123 


1.0621 


1.0530 


1.0274 


1.0024 


64 




66 


1.2580 


1.2172 


1.1791 


1.1441 




.1117 


1.0816 


1.0534 


1.0270 


1.0020 


66 




66 


1.2682 


1.2166 


1.1785 


1.1486 




.1112 


1.0811 


1.0630 


1.0965 


1.0016 


66 




67 


1.2574 


1 .2159 


1.1779 


1.1430 




.1107 


1.0806 


1.0525 


1.0261 


1.0012 


67 1 


68 


1.2567 


1 .2162 


1.1773 11.1424 




.1102 


1.0801 


1.0521 


1.0267 


1.0008 


68 1 


69 


1.2660 


1.2145 


1.1767 


1.1419 




.1007 1.0797 


1.0516|1.0262 


1.0004 


60 




60 


1.2568 


1.2139 


1.1761 


1.1413 




.1091 1.07021 1.0512 ri. ^6 
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k. m. 


h. m. 
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0O18' 
10000 


OOlO' 


0O20' 


0^21' 


00 22' 


0^ 23' 


0O24' 


0O26' 


0O26' 


0^27' 


0O28' 


0^20' 


# 




9765 


9542 


0331 


9128 


8985 


8751 


8573 


6403 


8239 


8081 


7929 







1 


9996 


9r61 


9530 


9827 


9125 


8932 


8748 


«570 


8400 


8286 


8079 


7996 


1 




2 


9992 


9758 


9536 


9824 


9122 


8929 


8745 


8568 


8897 


8284 


8076 


7924 


9 




8 


9988 


9r54 


9532 


9820 


9119 


8926 


8r42 


8566 


8396 


8281 


8078 


7921 


8 




4 


9984 


9750 


9528 


9817 


9116 


8928 


8789 


8562 


8802 


8228 


8071 


7919 


4 




6 


OOIM 


9746 


9524 


9818 


9112 


8920 


8786 


8560 


8889 


6226 


8068 


7916 


6 




6 


9976 


9742 


9521 


9810 


9100 


8917 


8788 


8656 


8886 


8228 


8066 


7914 


6 




7 


9972 


9739 


9617 


9806 


9106 


8918 


8780 


8568 


8884 


6220 


8068 


7911 


7 




8 


9968 


9735 


9514 


9303 


9102 


8910 


8727 


8660 


€R681 


8218 


8061 


7900 


8 




9 
10 


9964 


9731 


9510 


9800 


9000 


8907 


8724 


8547 


8878 


8216 


8068 


7906 


9 
10 




9960 


9727 


9606 


0296 


9096 


8904 


8721 


8544 


8876 


8212 


8055 


7904 




11 


9956 


0723 


9503 


9298 


9002 


8001 


8718 


8542 


8872 


8210 


8068 


7001 


11 




19 


9952 


0720 


9400 


9289 


IrlWflf 


8898 


8716 


8589 


8870 


8207 


8050 


7899 


12 




It 


9948 


9716 


9496 


9286 


9086 


8895 


8712 


8586 


8867 


8204 


8048 


7896 


18 




14 


9944 


9712 


9492 


9283 


9088 


8892 


8709 


8683 


8864 


8202 


8046 


7894 


14 




19 


9940 


9708 


9488 


9279 


0079 


oooo 


8706 


8580 


8861 


8199 


8048 


7891 


16 




16 


99S6 


9705 


9485 


9276 


9076 


8885 


8708 


8527 


8859 


8196 


8040 


7889 


16 




17 


99S2 


9roi 


9481 


9272 


9078 


8882 


8700 


8524 


8856 


8194 


8087 


7887 


17 




18 


9928 


9697 


9478 


9269 


9070 


8879 


8697 


8622 


8858 


8191 


8085 


7884 


18 




19 
90 


9924 


9698 


9474 


9266 


9066 


8876 


8694 


8519 


8350 


8188 


8082 


7882 


10 




9920 


9690 


9471 


9262 


9068 


8878 


8691 


8516 


8848 


8186 


8080 


7879 


20 




21 


9916 


9686 


9407 


9259 


9060 


8870 


8688 


8518 


8846 


S188 


8027 


7877 


21 




22 


9912 


9682 


9464 


9255 


9057 


8867 


8685 


8510 


8842 


8181 


8025 


7874 


22 




2S 


9908 


9678 


9460 


9252 


9068 


8864 


8682 


8507 


8880 


8178 


8022 


7872 


28 




24 


9905 


9675 


9456 


9249 


9050 


8861 


8679 


8504 


8887 


8176 


8020 


7869 


24 




25 


9901 


9671 


9453 


9246 


9047 


8857 


8676 


8502 


8884 


8178 


8017 


7867 


26 




26 


9897 


9607 


9449 


9242 


9044 


8854 


8678 


8400 


8331 


8170 


8014 


7864 


26 




27 


989S 


9664 


9446 


9238 


0041 


8851 


8^0 


8496 


8828 


8167 


8012 


7862 


27 




28 


9889 


9660 


944^ 


9285 


0037 


8848 


8667 


8498 


8826 


8166 


8000 


7859 


28 




29 


9885 


9656 


9439 


9232 


9034 


8845 


8664 


8490 


8888 


8162 


8007 


7867 


29 

SO 




SO 


9881 


9652 


9435 


9228 


9031 


8842 


8661 


8487 


8820 


8160 


8004 


7865 




SI 


9877 


9649 


9432 


9225 


9028 


8889 


8668 


8484 


8818 


8167 


8002 


7852 


81 




S2 


9873 


9645 


9498 


9222 


0024 


8886 


8655 


8482 


8815 


8154 


7999 


7850 


82 




ss 


9869 


9641 


9425 


9218 


0021 


8888 


8662 


8479 


8812 


8162 


7907 


7847 


88 




S4 


9865 


9638 


9421 


9215 


0018 


8880 


8649 


8476 


8800 


8149 


7904 


7845 


84 




S5 


9861 


9634 


9418 


9212 


OOU 


8827 


8646 


8478 


8807 


8146 


7902 


7842 


85 




S6 


9858 


9630 


9414 


9208 


0012 


8824 


8648 


8470 


8804 


8144 


7989 


7840 


86 




S7 


9854 


0626 


9411 


0205 


0008 


8821 


8640 


8467 


8801 


8141 


7987 


7887 


87 




S8 


9850 


9628 


9407 


9201 


0005 


8817 


8687 


8465 


8298 


«188 


7984 


7885 


88 




S9 


9846 


9619 


9404 


9198 


9002 


8814 


8686 


8462 


8206 


8186 


7981 


7882 


89 




40 


9842 


9615 


9400 


9195 


8999 


8811 


8682 


8469 


8293 


8188 


7979 


7880 


40 




41 


9838 


9612 


9397 


9191 


8996 


8808 


8629 


8456 


8290 


8181 


7976 


7828 


41 




42 


9834 


0608 


9393 


9188 


8992 


8805 


8626 


8458 


8288 


8128 


7974 


7825 


42 




4S 


9880 


0604 


9390 


9185 


8989 


8802 


8628 


8461 


8285 


8125 


7971 


7828 


43 




44 


9827 


9601 


9386 


9181 


8966 


8709 


8620 


8448 


8282 


8128 


7909 


7820 


44 




45 


9823 


9597 


9383 


9178 


8983 


8796 


8617 


8445 


8279 


8120 


7966 


7818 


45 




46 


9819 


9593 


9379 


9175 


8980 


8793 


8614 


8442 


8277 


8117 


7964 


78il5 


46 




47 


9815 


9590 


9376 


9172 


8977 


8790 


8612 


8439 


8274 


8116 


7961 


7818 


47 




48 


9811 


9586 


9372 


9168 


8973 


8787 


8608 


8437 


8271 


8112 


7959 


7811 


48 




49 
50 


9807 


9582 


9369 


9165 


8970 


8784 


8605 


8434 


8269 


8110 


7956 


7808 


40 




9803 


9579 


9865 


9162 


8967 


8781 


8602 


8431 


8266 


8107 


7964 


7806 


60 




51 


9800 


9575 


9362 


9158 


8964 


8778 


8609 


8428 


8268 


8104 


7951 


7808 


51 




52 


9796 


9571 


9358 


9155 


8961 


8775 


8597 


8425 


8261 


8102 


7949 


7801 


52 




6S 


9792 


9568 


9356 


9162 


8958 


8772 


8694 


8428 


8258 


8099 


7946 


7708 


58 




54 


9788 


9564 


9351 


9148 


8954 


8769 


8591 


8420 


8256 


8097 


7944 


7796 


64 




55 


9784 


9561 


9848 


9145 


8951 


8766 


8588 


8417 


8263 


8094 


7941 


7794 


65 




56 


9780 


9567 


9344 


9142 


8948 


8763 


8586 


8414 


8250 


8001 


7989 


7791 


56 




57 


9777 


9553 


9841 


9138 


8945 


8760 


8582 


8411 


8247 


8089 


7986 


7789 


67 




58 


9773 


9650 


9837 


9135 


8942 


8757 


8679 


8409 


8244 


8086 


7984 


7786 


68 




50 
60 


9769 


9546 


9834 


9132 


8939 


8754 


8676 
6578 


8406 


8242 


8084 


7981 


7784 


60 
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8935 
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82891 8081 


7929 


77821 60 
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00 81' 
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35' 


0036' 


0037' 
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7782 


7689 


7501 


7368 


7288 


7112 


6990 


6871 


6765 


6642 


6532 


6425 




1 


7779 


7687 


7499 


7865 


7236 


7110 


6988 


6869 


6768 


6640 


6580 


6423 


1 




2 


7777 


7634 


7497 


7863 


7284 


7108 


6986 


6867 


6751 


6638 


6529 


6421 


2 




S 


7774 


7682 


7494 


7861 


7282 


7106 


6984 


6865 


6749 


6637 


6527 


6420 


» 




4 


7772 


7680 


7492 


7859 


7229 


7104 


6982 


6863 


6747 


6635 


6525 


6418 4 II 




6 


7769 


7627 


7490 


7857 


7227 


7102 


6980 


6861 


6745 


6633 


6623 


6416 


5 




6 


7767 


7625 


7488 


7864 


7225 


7100 


6978 


6859 


6743 


6631 


6521 


6414 


6 




7 


7765 


7628 


7485 


7852 


7228 


7098 


6976 


6857 


6742 


6629 


6519 


6413 


7 




8 


7762 


7620 


7488 


• 7860 


7221 


7096 


6974 


6856 


6740 


6627 


651R 


6411 


8 




9 
10 


7760 


7618 


7481 


7848 


7219 


7093 


6972 


6853 


6788 


6626 


6516 


6409 


9 
10 




7757 


7616 


7479 


7346 


7217 


7091 


6970 


6851 


6736 


6624 


6514 


6407 




11 


7755 


7618 


7470 


7844 


7215 


7089 


6968 


6849 


6784 


6622 


6512 


6406 


11 




la 


7758 


7611 


7474 


7841 


7212 


7087 


6966 


6847 


6782 


6620 


6510 


6404 


12 




IS 


7750 


7609 


7472 


7389 


7210 


7085 


6964 


6845 


6730 


6618 


6609 


6402 


18 




14 


7748 


7607 


7470 


7887 


7208 


7083 


6962 


6843 


6728 


6616 


6507 


6400 


14 




15 


7745 


7604 


7467 


7385 


7206 


7081 


6960 


6841 


6726 


6614 


6505 


6398 


15 




16 


7748 


7602 


7466 


7383 


7204 


7079 


6958 


6840 


6725 


6612 


6503 


6397 


16 




ir 


7741 


7600 


7468 


7880 


7202 


7077 


6956 


6838 


6723 


6811 


6501 


6395 


17 




18 


7788 


7597 


7461 


7328 


7200 


7075 


6954 


6886 


6721 


6609 


6500 


6393 


18 




19 


7786 


7595 


7458 


7326 


7198 


7073 


6952 


6834 


6719 


6607 


6498 


6391 


19 




80 


7784 


7593 


7456 


7824 


7196 


7071 


6950 


6832 


6717 


6605 


6496 


6390 


20 




21 


7781 


7590 


7454 


7822 


7103 


7069 


6948 


6830 


6715 


6608 


6494 


6388 


21 




22 


7729 


7588 


7452 


7820 


7191 


7067 


6946 


6828 


6718 


6601 


6492 


6386 


22 




28 


7726 


7586 


7450 


7817 


7189 


7065 


6944 


6826 


6711 


6600 


6491 


6384 


2S 




24 


7724 


7588 


7447 


7815 


7187 


7063 


6942 


6824 


6709 


6598 


6489 


6383 


24 




25 


7722 


7581 


7445 


7813 


7185 


7061 


6940 


6822 


6708 


6596 


6487 


6881 


25 




26 


7719 


7579 


7448 


7311 


7188 


7059 


6938 


6820 


6706 


6594 


6485 


6379 


26 




27 


7717 


7577 


7441 


7309 


7181 


7057 


6936 


6818 


6704 


6592 


6484 


6377 


27 




28 


7714 


7574 


7438 


7307 


7179 


7056 


6984 


6816 


6702 


6590 


6482 


6376 


28 




29 


7712 


7572 


7486 


7804 


7177 


7062 


6982 


6814 


6700 


6689 


6480 


6374 


29 




30 


7710 


7570 


7484 


7302 


7175 


7050 


6980 


6812 


6698 


6687 


6478 


6372 


30 




81 


7707 


7567 


7482 


7300 


7172 


7048 


6928 


6810 


6696 


6685 


6476 


6371 


31 




32 


7705 


7565 


7429 


7298 


7170 


7046 


6926 


6809 


6694 


6583 


6475 


6869 


82 




88 


7703 


7563 


7427 


7296 


7168 


7044 


6924 


6807 


6692 


6681 


6473 


6367 


33 




84 


7700 


7560 


7425 


7294 


7166 


7042 


6922 


6805 


6691 


6679 


6471 


6365 


34 




85 


7698 


7558 


7428 


7291 


7164 


7040 


6920 


6803 


6689 


6578 


6469 


6364 


35 




86 


7696 


7556 


7421 


7289 


7162 


7038 


6918 


6801 


6687 


6676 


6467 


6362 


36 




37 


7698 


7554 


7418 


7287 


7160 


7086 


6916 


6799 


6685 


6574 


6466 


6360 


37 




88 


7691 


7551 


7416 


7285 


7158^ 


7084 


6914 


6797 


6683 


6572 


6464 


6358 


38 




39 
40 


7688 


7549 


7414 


7283 


7156 


7032 


6912 


6795 


6681 


6570 


6462 


6357 


39 




7686 


7547 


7412 


7281 


7154 


7030 


6910 


6793 


6679 


6568 


6460 


6355 


40 




41 


7684 


7544 


7409 


7279 


7152 


7028 


6908 


6791 


6(>77 


6667 


6459 


6358 


41 




42 


7681 


7542 


7407 


7276 


7149 


7026 


6906 


6789 


6676 


6665 


6457 


6351 


42 




48 


7679 


7540 


7405 


7274 


7147 


7024 


6904 


6787 


6674 


6663 


6455 


6350 


43 




44 


7677 


7538 


7408 


7272 


7145 


7022 


6902 


6785 


6672 


6561 


6458 


6348 


44 




45 


7674 


7535 


7401 


7270 


7148 


7020 


6900 


6784 


6670 


6559 


6451 


6346 


45 




46 


7672 


7588 


7398 


7268 


7141 


7018 


6898 


6782 


6668 


6558 


6450 


6344 


46 




47 


7670 


7531 


7896 


7266 


7139 


7016 


6896 


6780 


6666 


6656 


6448 


6343 


47 




48 


7667 


7528 


7394 


7264 


7137 


7014 


6894 


6778 


6664 


6554 


6446 


6341 


48 




49 
50 


7665 


7526 


7392 


7261 


7185 


7012 


6892 


6776 


6663 


6562 


6444 


6339 


49 




7663 


7524 


7390 


7259 


7133 


7010 


6890 


6774 


6661 


6650 


6443 


6338 


60 




51 


7660 


7522 


7887 


7257 


7131 


7008 


6888 


6772 


6659 


6548 


6441 


6336 


51 1 


52 


7658 


7619 


7385 


7255 


7129 


7006 


6886 


6770 


6657 


6647 


6489 


6384 


52 1 


58 


7655 


7517 


7888 


7258 


7127 


7004 


6884 


6768 


6655 


6545 


6487 


6332 


53 1 


64 


7658 


7515 


7881 


7251 


7124 


7002 


6882 


6766 


6653 


6548 


6485 


6331 


54 




55 


7651 


7513 


7379 


7249 


7122 


7000 


6881 


6764 


6651 


6641 


6434 


6329 


55 




56 


7648 


7610 


7876 


7246 


7120 


6998 


6879 


6763 


6650 


6689 


6482 


6827 


56 




67 


7646 


7608 


7874 


7244 


7118 


6996 


6877 


6761 


6648 


6588 


6480 


6825 


6T 




58 


7644 


7506 


7372 


7242 


7116 


6994 


6875 


6759 


6646 


6586 


6428 


6824 


58 




59 
60 


7641 


7503 


7870 


7240 


7114 


6992 


6878 


6757 


6644 


6684 


6427 


6822 


59 


i 


7639 


7501 


7368 


7238 


71121 6990 


6871 


6755 


6642 


6582 


I 6425 


6820 


60 


1 




J 
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s. 


h. m. 


h. m. 


h. m. 


h.' m. 


h« n. 


h* in. 


h. m. 


h. m. 


h. m. 


h. in* 


h. in. 


h. m. 


t. 


tf 


0^42' 


0O4S' 


0044/ 


0045' 


0M6' 


0047' 


0^48' 


0049' 


0050' 


0051' 


0^62' 


53' 


It 



.0 


6320 


6218 


6118 


6021 


5925 


5832 


5740 


5661 


5563 


6477 


5393 


5310 


1 


6319 


6216 


6117 


6019 


5924 


5830 


5739 


5649 


5562 


5476 


5391 


5809 


1 


.2 


6317 


6215 


6115 


6017 


5922 


5829 


5737 


5648 


6660 


5474 


5390 


5807 


2 


S 


6315 


6213 


6113 


6016 


5920 


5827 


5736 


5646 


5550 


5473 


5389 


5306 


3 


4 


6313 


6211 


6112 


6014 


5919 


5826 


5734 


5645 


5557 


5471 


5387 


5305 


4 


5 


6312 


6210 


6110 


6013 


5917 


5824 


5733 


5643 


6556 


5470 


5386 


5308 


5 


6 


6310 


6208 


6108 


6011 


5916 


5823 


5731 


5642 


5554 


5469 


5384 


5302 


6 


7 


6308 


6206 


6107 


6009 


5914 


5821 


5730 


5640 


5658 


5467 


5383 


6300 


7 


8 


6306 


6205 


6105 


6008 


5913 


5819 


5728 


5639 


5551 


6466 


5382 


5299 


8 


9 


6305 


6203 


6103 


6006 


5911 


5818 


5727 


5637 


5560 


5464 


5380 


5298 


9 
10 


10 


6303 


6201 


6102 


6005 


5909 


5816 


5725 


6636 


5549 


5463 


5379 


5296 


11 


6301 


6200 


6100 


6003 


5908 


5816 


5724 


5635 


5547 


5461 


5377 


5295 


11 


12 


6300 


6198 


6099 


6001 


5906 


5813 


5722 


5633 


5546 


6460 


5376 


5294 


12 


13 


6298 


6196 


6097 


6600 


6905 


5812 


5721 


6632 


5544 


5459 


5875 


5292 


13 


14 


6296 


6195 


6095 


5998 


5903 


5810 


5719 


5630 


5543 


5457 


5373 


5291 


14 


15 


6294 


6193 


6094 


5997 


5902 


5809 


6718 


5629 


6541 


5456 


5372 


5290 


15 


16 


6293 


6191 


6092 


5995 


5900 


5807 


5716 


5627 


5540 


5454 


5370 


5288 


16 


IT 


6291 


6190 


6090 


5993 


5898 


5806 


5716 


5626 


5538 


5453 


5369 


5287 


17 


18 


6289 


6188 


6089 


5992 


5897 


5804 


6713 


5624 


5537 


5452 


5368 


5285 


18 


19 


6288 


6186 


6087 


5990 


6895 


5803 


5712 


5623 


5636 


5450 


5366 


5284 


10 


20 


6286 


6185 


6085 


5989 


5894 


5801 


5710 


5621 


5534 


5449 


5366 


5283 


20 


21 


6284 


6183 


6084 


5987 


5892 


5800 


6709 


5620 


5533 


5447 


5364 


5281 


21 


22 


6282 


6181 


6082 


5985 


5891 


5708 


5707 


5618 


5531 


5446 


5862 


5280 


22 


2S 


6281 


6179 


6081 


5984 


5889 


5796 


5706 


5617 


5530 


5445 


5361 


5279 


23 


24 


6279 


6178 


6079 


5982 


5888 


5795 


5704 


5615 


5528 


5443 


5359 


5277 


24 


25 


6277 


6176 


6077 


5981 


5886 


6793 


6703 


6614 


5527 


5442 


5358 


5276 


26 


26 


6276 


6174 


6076 


6979 


6884 


5792 


5701 


5613 


5526 


6440 


5357 


5276 


26 


27 


6274 


6173 


6074 


59r7 


5883 


5790 


5700 


6611 


5524 


5439 


6355 


5273 


27 


28 


6272 


6171 


6072 


5976 


5881 


5789 


5698 


5610 


5522 


5437 


5354 


5272 


28 


29 


6271 


6169 


6071 


5974 


5880 


5787 


5697 


5608 


5621 


5486 


5353 


5271 


29 
30 


SO 


6269 


6168 


6069 


5973 


5878 


5786 


5695 


5607 


5520 


5435 


5351 


5269 


SI 


6267 


6166 


6067 


5971 


6877 


5784 


5694 


5605 


5518 


5433 


5350 


5268 


31 


32 


6265 


6165 


6066 


5969 


5875 


5783 


5692 


5604 


5517 


5432 


5348 


5266 


32 


33 


6264 


6163 


6064 


5968 


5874 


5781 


5691 


5602 


6516 


6430 


5347 


5265 


33 


34 


6262 


6161 


6063 


5966 


5872 


5780 


5689 


5601 


5514 


5429 


5346 


5264 


34 


35 


6260 


6160 


6061 


5965 


5870 


5778 


5688 


5599 


5618 


5428 


5344 


5262 


35 


36 


6259 


6158 


6059 


6963 


5869 


5777 


5686 


5598 


5611 


5426 


5343 


5261 


36 


37 


6257 


6156 


6058 


5961 


5867 


6775 


6685 


5596 


5510 


6425 


5341 


5260 


37 


38 


6255 


6155 


6056 


5960 


5866 


5774 


5683 


5595 


5508 


5423 


5640 


6258 


38 


39 


6254 


6153 


6055 


5958 


5864 


5772 


5682 


5594 


5607 


5422 


5339 


5257 


39 
40 


40 


6252 


6151 


6053 


6957 


5863 


5771 


5680 


5592 


5506 


5421 


5337 


5256 


41 


6250 


6150 


6061 


5955 


5861 


5769 


5679 


5591 


5504 


5419 


5386 


5254 


41 


42 


6248 


6148 


6050 


5954 


5860 


6T&S 


5677 


5589 


5503 


5418 


5335 


5253 


42 


43 


6247 


6146 


6048 


5952 


5858 


5766 


5676 


5588 


5501 


5416 


5333 


5252 


43 


44 


6245 


6145 


6046 


5950 


5856 


5765 


6674 


5586 


5500 


5415 


5332 


5260 


44 


45 


6243 


6143 


6045 


6949 


5855 


5763 


5673 


5585 


5498 


5414 


5331 


5249 


45 


46 


6242 


6141 


6043 


5947 


5853 


5761 


5671 


5588 


5497 


5412 


5329 


5248 


46 


47 


6240 


6140 


6042 


5946 


5852 


5760 


5670 


5582 


5496 


5411 


5328 


5246 


47 


48 


6238 


6188 


6040 


5944 


5850 


5758 


5660 


5580 


5494 


5409 


5826 


5245 


48 


49 
50 


6237 


6136 


0038 


5942 


5849 


6767 


5667 


5579 


5493 


5408 


5325 


5244 


49 


6235 


6135 


6037 


5941 


5847 


6755 


5666 


5578 


5491 


5407 


5324 


5242 


50 


51 


6233 


6133 


6035 


5939 


5846 


5754 


5664 


5576 


5490 


5405 


6322 


5241 


51 


52 


6232 


6131 


6033 


5938 


5844 


5752 


5663 


5575 


5488 


5404 


5321 


6240 


52 


53 


6230 


6130 


6032 


5936 


5843 


5751 


5661 


^573 


5487 


5402 


5320 


5238 


53 


54 


6228 


6128 


6030 


5935 


5841 


5749 


5660 


5572 


5486 


5401 


5318 


5237 


54 


55 


6226 


6126 


6029 


5933 


5839 


5748 


5668 


5570 


5484 


5400 


5317 


5235 


56 


56 


6225 


6125 


6027 


5931 


5838 


6746 


5667 


5569 


5483 


5398 


5315 


5234 


56 


67 


6223 


6123 


6025 


5930 


6836 


5745 


5655 


6667 


5481 


5397 


5314 


5233 


57 


58 


6221 


6121 


6024 


5928 


5836 


5743 


5654 


5566 


5480 


5395 


5313 


5231 


58 


59 
60 


6220 


6120 


6022 


5927 


5833 


6742 


5652 


5564 


5478 


5394 


5311 


5230 


59 


6218 


6118 


6021 


5925 


5832 


5740 


5651 1 5563 


64771 6393 


5310 


5229 


60 










£k 







218 TABLE XXXIV- 

PROPORTIONAL LOGARITHMS. 


8. 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 
16 
17 
18 
19 


h. m. 
OO54' 


h. m. 
0055' 


h. m. 
0056' 


h« m. 
0^57' 


h« m. 
OO68' 


h. m. 
9059' 


h. m. 
1© 0' 


10 1/ 


h. m. 

10 2/ 


h. iiL 

1© 3/ 


h. IB. 

10 4' 


1° 6' 


•• 



5229 
5227 
5226 
5225 
5228 
5222 
5221 
5219 
5218 
5217 


5149 
5148 
6146 
6145 
5144 
6143 
5141 
5140 
5139 
5137 


5071 
5070 
5068 
5067 
6066 
6064 
6063 
5062 
6061 
5059 


4994 
4993 
4991 
4990 
4989 
4988 
4986 
4986 
4984 
4983 


4918 
4917 
4916 
4915 
4913 
4912 
4911 
4910 
4908 
4907 


4844 
4843 
4842 
4841 
4839 
4838 
4837 
4836 
4834 
4833 


4771 
4770 
4769 
4768 
4766 
4765 
4764 
4763 
4762 
4760 


4699 
4698 
4697 
4696 
4605 
4693 
4692 
4691 
4690 
4689 


4629 
4628 
4626 
4625 
4624 
4623 
4622 
4621 
4619 
4618 


4559 
4558 
4557 
4556 
4565 
4554 
4552 
4551 
4550 
4549 


4491 
4490 
4489 
4488 
4486 
4485 
4484 
4483 
4482 
4481 


4424 
4422 
4421 
4420 
4419 
4418 
4417 
4416 
4415 
4414 




1 
2 
S 
4 
6 
6 
7 
8 
9 

10 
11 
12 
IS 
14 
16 
16 
17 
IS 
19 

20 
21 
22 

2S 
24 
25 
26 
27 
28 
29 


5215 
5214 
5213 
5211 
5210 
5209 
5207 
5206 
5205 
5203 


5136 
5185 
5133 
5132 
6131 
5129 
5128 
5127 
6125 
5124 


5058 
5057 
5055 
6054 
5053 
5051 
5050 
5049 
6048 
6046 


4981 
4980 
4979 
4977 
4976 
4975 
4974 
4972 
4971 
4970 


4906 
4905 
4903 
4902 
4901 
4900 
4899 
4897 
4896 
4895 


4832 
4831 
4830 
4828 
4827 
4826 
4825 
4823 
4822 
4821 


4769 
4758 
4757 
4756 
4754 
4763 
4752 
4751 
4750 
4748 


4688 
4686 
4685 
4684 
4683 
4682 
4680 
4679 
4678 
4677 


4617 
4616 
4615 
4614 
4612 
4611 
4610 
4609 
4608 
4607 


4548 
4547 
4646 
4544 
4543 
4542 
4541 
4540 
45S9 
45S8 


4480 
4470 
4477 
4476 
4475 
4474 
4473 
4472 
4471 
4469 


4412 
4411 
4410 
4409 
4408 
4407 
4406 
4405 
4404 
4402 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


5202 
5201 
5199 
5198 
5197 
5195 
5194 
5193 
5191 
5190 


5128 
5122 
5120 
5119 
6118 
5116 
6115 
5114 
6112 
6111 


6045 
5044 
5043 
5041 
5040 
5039 
5037 
5036 
5036 
5034 


4969 
4967 
4966 
4965 
4964 
4962 
4961 
4960 
4959 
4957 


4894 
4892 
4801 
4890 
4889 
4887 
4886 
4885 
4884 
4882 


4820 
4819 
4817 
4816 
4815 
4814 
4812 
4811 
4810 
4809 


4747 
4746 
4745 
4744 
4742 
4741 
4740 
4789 
4738 
4736 


4676 
4675 
4673 
4072 
4671 
4670 
4669 
4668 
4666 
4665 


4606 
4604 
4603 
4602 
4601 
4600 
4599 
4597 
4596 
4595 


45S6 
4535 
45S4 
453S 

4532 
4531 
4530 
4628 
4527 
4626 


4468 
4467 
4466 
4465 
4464 
4463 
4462 
4460 
4459 
4468 


4401 
4400 
4S99 
4S98 
4397 
4396 
4395 
4394 
4393 
4391 


SO 
81 
32 
33 
34 
36 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
62 
53 
54 
55 
56 
57 
58 
59 


5189 
5187 
5186 
5185 
5183 
5182 
5181 
5179 
5178 
5177 


5110 
6108 
5107 
6106 
5105 
6103 
5102 
5101 
6099 
5098 


6032 
5031 
5030 
5028 
5027 
5026 
5025 
6023 
5022 
5021 


4956 
4955 
4954 
4962 
4951 
4950 
4049 
4947 
4946 
4945 


4881 
4880 
4879 
4877 
4876 
4875 
4874 
4873 
4871 
4870 


4808 
4806 
4805 
4804 
4803 
4801 
4800 
4799 
4798 
4797 


4735 
4734 
4738 
4732 
4730 
4729 
4728 
4727 
4726 
4724 


4664 
4663 
4662 
4660 
4659 
4656 
4657 
4656 
4656 
4653 


4594 
4593 
4592 
4590 
4580 
4588 
4587 
4586 
4586 
4584 


4525 
4524 
4523 
4522 
4520 
4519 
4518 
4517 
4516 
4515 


4457 
4456 
4455 
4454 
4453 
4462 
4450 
4449 
4448 
4447 


4390 
4389 
4388 
4387 
4386 
4385 
4384 
4383 
4381 
4380 


SO 
SI 
S2 
33 
34 
S5 
36 
37 
38 
39 

40 
41 
42 
43 
44 
46 
46 
47 
48 
49 


5175 
5174 
5173 
5172 
5170 
5169 
5168 
5166 
5165 
5164 


6097 
5095 
6094 
5098 
5092 
5090 
5089 
5088 
6086 
5085 


5019 
6018 
6017 
5016 
6014 
5013 
6012 
5011 
5009 
5008 


4943 
4942 
4941 
4940 
4938 
4937 
4936 
4935 
4933 
4932 


4869 
4868 
4866 
4865 
4864 
4863 
4861 
4860 
4859 
4858 


4795 
4794 
4793 
4792 
4791 
4789 
4788 
4787 
4786 
4786 


4723 
4722 
4721 
4720 
4718 
4717 
4716 
4715 
4714 
4712 


4652 
4651 
4650 
4649 
4648 
4646 
4645 
4644 
4648 
4642 


4582 
4581 
4580 
4579 
4678 
4577 
4575 
4574 
4578 
4572 


4514 
4512 
4511 
4510 
4500 
4508 
4607 
4606 
4505 
4603 


4446 
4446 
4444 
4443 
4441 
4440 
4439 
4438 
4437 
4436 


4379 
4378 
4377 
4376 
4375 
4374 
4373 
4372 
4370 
4369 


5162 
5161 
5160 
5158 
5157 
6156 
5154 
5153 
5152 
5150 


6084 
6082 
5081 
5080 
5079 
6077 
6076 
5076 
6073 
5072 


6007 
5006 
6004 
5003 
6002 
5000 
4999 
4998 
4997 
4995 


4981 
4930 
4928 
4927 
4926 
4925 
4928 
4922 
4921 
4920 


4856 
4865 
4854 
4863 
4852 
4850 
4849 
4848 
4847 
4846 


4783 
4782 
4781 
4780 
4778 
4777 
4776 
4775 
4774 
4772 


4711 
4710 
4700 
4708 
4707 
4706 
4704 
4703 
4702 
4701 


4640 
4639 
4638 
4637 
4636 
4635 
4633 
4682 
4631 
4630 


4671 
4570 
4569 
4567 
4566 
4565 
4564 
4563 
4562 
4560 


4502 
4601 
4500 
4499 
4498 
4497 
4496 
4494 
4493 
4492 


4435 
4434 
4433 
4431 
4430 
4429 
4428 
4427 
4426 
4425 


4368 
4367 
4366 
4366 
4364 
4363 
4362 
4361 
4359 
4358 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 


60 


5149 


6071 


4994 


4918 


4844 


4771 


4699 


4629 


4559 


4491 


4424 


4357 


-I " 
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h. m. 
1° 6 



4S57 
4356 
4355 
4354 
4353 
4352 
4351 
4350 
4349 
4347 

4346 
4345 
4344 
4343 
4342 
4341 
4340 
4339 
4338 
4336 



4292 
4291 
4290 
4289 
4288 
4287 
4285 
4284 
4283 
4282 



h. m. 
1° 8' 



h. m. 
lo 9* 



h. m. 
1^10' 



4335 
4334 
4333 
4332 
4331 
4330 
4329 
4328 
4327 
4326 



4281 
4280 
4279 
4278 
4277 
4276 
4275 
4274 
4273 
4271 



4325 
4323 
4322 
4321 
4320 
4319 
4318 
4317 
4316 
4315 



4270 
4269 
4268 
4267 
4266 
4265 
4264 
4263 
4262 
4261 



4217 
4216 
4215 
4214 
4213 
4212 
4211 
4210 
4209 
4207 



60 



4314 
4313 
4311 
4310 
4309 
4308 
4307 
4306 
4305 
4304 

4303 
4302 
4301 
4300 
4298 
4297 
4296 
4295 
4294 
4293 

4292 



4260 
4259 
4258 
4256 
4255 
4254 
4253 
4252 
4251 
4250 



4206 
4205 
4204 
4203 
4202 
4201 
4200 
4199 
4198 
4197 



4164 
4163 
4162 
4161 
4160 
4159 
4158 
4157 
4156 
4155 



4102 
4101 
4100 
4099 
4098 
4097 
4096 
4095 
4093 
4092 



4249 
4248 
4247 
4246 
4245 
4244 
4243 
4241 
4240 
4239 

4238 
4237 
4236 
4235 
4234 
4233 
4232 
4231 
4230 
4229 

4228 



4196 
4195 
4194 
4193 
4192 
4191 
4189 
4188 
4187 
4186 



4143 
4142 
4141 
4140 
4139 
4138 
4137 
4136 
4135 
4134 



4185 
4184 
4183 
4182 
4181 
4180 
4179 
4178 
4177 
4176 
4175 
4174 
4173 
4172 
4171 
4169 
4168 
4167 
4166 
4165 

4164 



4133 
4132 
4131 
4130 
4129 
4128 
4127 
4126 
4125 
4124 



4091 
4090 
4089 
4088 
4087 
4086 
4085 
4084 
4083 
4082 



4040 
4039 
4038 
4037 
4036 
4035 
4034 
4033 
4032 
4031 



4081 
4080 
4079 
4078 
4077 
4076 
4075 
4074 
4073 
4072 



4030 
4029 
4028 
4027 
4026 
4025 
4024 
4023 
4022 
4021 



3979 
3978 
3977 
3976 
3975 
3974 
3973 
3972 
3971 
3970 



h. m. 
loig/ 



4020 
4019 
4018 
4017 
4016 
4015 
4014 
4013 
4012 
4011 



3969 
3968 
3967 
3966 
3965 
3964 
3963 
3962 
3961 
3960 



3919 
3919 
3918 
3917 
3916 
3915 
3914 
3913 
3912 
3911 



h. m. 



4122 
4121 
4120 
4119 
4118 
4117 
4116 
4115 
4114 
4118 

4112 
4111 
4110 
4109 
4108 
4107 
4106 
4105 
4104 
4103 

4102 



4071 
4070 
4069 
4068 
4067 
4066 
4065 
4064 
4063 
4062 



4061 
4060 
4059 
4058 
4056 
4065 
4054 
4053 
4052 
4051 

4050 
4049 
4048 
4047 
4046 
4045 
4044 
4043 
4042 
4041 

4040 



4010 
4009 
4008 
4007 
4006 
4005 
4004 
4003 
4002 
4001 



4000 
3999 
3998 
3997 
3996 
3995 
3993 
3992 
3991 
3990 

3989 
3988 
3987 
3986 
3985 
8984 
3983 
3982 
3981 
8980 

3979 



3959 
3958 
3957 
3956 
3955 
3954 
3953 
3952 
3951 
3950 



3949 
3948 
3947 
3946 
3945 
3944 
3943 
3942 
3941 
3940 



3910 
3909 
3908 
3907 
3906 
3905 
3904 
3903 
3902 
3901 



3860 
3859 
3858 
3857 
3856 
3856 
3855 
3854 
3853 
3852 



h. m. 
1^15 



h. m. 
1^16' 



3900 
3899 
3898 
3897 
3896 
3895 
3894 
8893 
3892 
3891 



3929 
3928 
3927 
3926 
3925 
8924 
3923 
3922 
3921 
3920 

3919 



3890 
3889 
3888 
3887 
3886 
3885 
3884 
8883 
3882 
8881 



8851 
3850 
3849 
8848 
3847 
3846 
3845 
3844 
3848 
3842 



3745 
3744 
3743 
3742 
3741 
3740 
3789 
3738 
8787 
8736 



3880 
8879 
8878 
3877 
8876 
8875 
3874 
3873 
3872 
3871 

3870 
3869 
3868 
3867 
3866 
3865 
8864 
8868 
3862 
3861 

3860 



3881 
8830 
8829 
8828 
3827 
3826 
8825 
3824 
3828 
3822 



3792 
8792 
8791 
8790 
3789 
8788 
3787 
8786 
3785 
3784 



3735 
3734 
3733 
3732 
3731 
3730 
3729 
3728 
8727 
8727 



3788 
8782 
8781 
8780 
8779 
8778 
8777 
3776 
3775 
8774 



3821 
8820 
8820 
3819 
8818 
8817 
8816 
3815 
3814 
3813 

3812 
3811 
3810 
3809 
3808 
3807 
3806 
3806 
3804 
3808 

3802 



3778 
3772 
8771 
8770 
3769 
3768 
8768 
3767 
3766 
3765 



8726 
8725 
3724 
3723 
8722 
8721 
3720 
3719 
3718 
8717 



8764 
8763 
3762 
8761 
3760 
3759 
3758 
3757 
3756 
3755 

3754 
3753 
8762 
3751 
3750 
3749 
8748 
3747 
3746 
3746 

8745 



8716 
8715 
3714 
8713 
3712 
3711 
3710 
3709 
3709 
8708 



3688 



8682 
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PROPORTIONAL LOGARITHMS 


• 


8. 


h. m. 


h. m. 


h. m. 


h. m. 


h« m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. iiL 


h* m. 


h. m. 


s. 


» 


1^18' 


10 19' 


10 20' 


10 21' 


1^22' 


10 28' 


10 24' 


10 25' 


10 26' 


10 27' 


1^28' 


1^29' 








8682 


8576 


8522 


3468 


8415 


3362 


8810 


8259 


8208 


3158 


8108 


3059 


1 


8681 


8576 


8521 


3467 


8414 


8361 


8809 


8258 


8207 


8157 


8107 


8058 


1 


3 


8630 


8575 


8520 


3466 


8418 


8360 


3808 


8257 


8206 


8156 


8106 


3057 


2 


8 


8629 


8574 


8519 


8465 


8412 


3859 


3307 


8256 


3205 


8155 


8105 


8056 


8 


4 


8628 


8578 


8518 


3464 


8411 


3358 


3306 


3255 


8204 


3154 


8105 


8056 


4 


6 


86d7 


8572 


8517 


8468 


8410 


8358 


8306 


8254 


8204 


3158 


8104 


3055 


5 


6 


8626 


8571 


8516 


8468 


3409 


8857 


8305 


3258 


8203 


3158 


8108 


3054 


6 


7 


8625 


8570 


8515 


8462 


8408 


8856 


8804 


3258 


8202 


3153 


8102 


8058 


7 


8 


8624 


8569 


8514 


8461 


8408 


8855 


8808 


8252 


3201 


3151 


3101 


3052 


8 


9 
10 


8628 


8568 


8514 


8460 


8407 


8354 


8302 


8251 


3200 


3150 


8101 


3052 


9 


3628 


3567 


3513 


8459 


3406 


3853 


8801 


8250 


8199 


3149 


8100 


3051 


10 


11 


8622 


3566 


3512 


8458 


8405 


3852 


8300 


3249 


3198 


3148 


8099 


8050 


11 


12 


8621 


8565 


8511 


3457 


8404 


8351 


8300 


8248 


3198 


3148 


3096 


8049 


12 


18 


8620 


3565 


8510 


3456 


8403 


8851 


8299 


3247 


8197 


3147 


8097 


3048 


18 


14 


8619 


8564 


3509 


8455 


8402 


8850 


8298 


8247 


3196 


8146 


3096 


8047 


14 


15 


8618 


8563 


8508 


8454 


8401 


8349 


8297 


8246 


8195 


8145 


3096 


8047 


15 


16 


8617 


8562 


8507 


8454 


8400 


8848 


8296 


3245 


8194 


3144 


8095 


8046 


16 


17 


8616 


8561 


8506 


3458 


8400 


8347 


8295 


3244 


3193 


8148 


8094 


8045 


17 


18 


8615 


3560 


8506 


8452 


8399 


8346 


8294 


3248 


8193 


8148 


8098 


8044 


18 


19 


8614 


3559 


8505 


8451 


8398 


8345 


8204 


3242 


3192 


8142 


3092 


8048 


19 
20 


20 


8613 


8558 


3504 


8450 


8397 


8345 


8293 


3242 


8191 


8141 


3091 


3048 


21 


8612 


8557 


8503 


8449 


3396 


8344 


8292 


3241 


8190 


3140 


8091 


8042 


21 


22 


8611 


8556 


8502 


8448 


8395 


8848 


8291 


8240 


8189 


8139 


8090 


8041 


22 


28 


8610 


8555 


8501 


3447 


3394 


8842 


8290 


8239 


8188 


3188 


8089 


8040 


28 


24 


8610 


3555 


8500 


8446 


8398 


8341 


8289 


8238 


8188 


8138 


8088 


8039 


24 


25 


8609 


8554 


8499 


3446 


8398 


8340 


8288 


3237 


3187 


8187 


3087 


8089 


25 


26 


8608 


8553 


8498 


3445 


8392 


8389 


8288 


8286 


8186 


8136 


3087 


8038 


26 


27 


8607 


8552 


3497 


8444 


8391 


3338 


8287 


3236 


8ia'S 


3185 


3086 


3037 


27 


28 


8606 


3551 


8497 


3443 


8390 


8838 


8286 


8285 


8184 


3134 


8085 


8036 


28 


29 


8605 


8550 


8496 


8442 


8889 


8837 
8886 


8285 


3284 


8188 


3188 


8084 


8035 


29 
80 


30 


8604 


3549 


8495 


8441 


8888 


8284 


3283 


8188 


8133 


8088 


3084 


81 


8608 


8548 


8494 


8440 


8887 


8885 


8283 


3232 


8182 


3182 


3082 


8084 


81 


82 


8602 


8547 


8493 


3439 


8386 


8834 


8282 


8281 


3181 


3181 


8082 


3038 


82 


88 


8601 


8546 


8492 


8438 


3386 


8338 


8282 


8231 


8180 


3180 


8081 


8032 


83 


84 


8600 


3545 


3491 


8438 


8385 


8832 


3281 


8280 


3179 


8129 


3080 


8081 


84 


85 


8599 


8545 


8490 


3437 


8884 


8882 


8280 


8229 


3178 


3129 


8079 


8030 


85 


36 


3598 


8544 


8489 


3486 


3383 


8881 


8279 


8228 


8178 


8128 


8078 


8080 


86 


87 


8598 


8543 


8488 


8435 


3382 


3330 


8278 


8227 


8177 


8127 


3078 


8029 


87 


88 


8597 


8542 


8488 


3434 


3381 


8829 


8277 


3226 


8176 


8126 


3077 


8028 


88 


89 
40 


8596 


8541 


8487 


8433 


3880 


3328 


3276 


3225 


3175 


8125 


8076 


8027 


89 


3595 


8540 


8486 


8432 


8879 


8827 


8276 


3225 


8174 


3124 


8075 


8026 


40 


41 


8594 


3539 


8485 


8481 


8879 


8326 


8275 


8224 


8178 


8124 


8074 


8026 


41 


42 


8598 


3538 


8484 


8431 


8878 


8825 


3274 


3228 


8178 


3128 


8078 


3025 


42 


48 


8592 


3537 


8488 


8480 


8377 


8325 


3278 


8222 


8172 


8122 


8078 


8024 


48 


44 


8591 


8586 


8482 


8429 


8376 


8824 


3272 


8221 


8171 


3121 


8072 


8023 


44 


45 


8590 


8535 


8481 


8428 


3375 


3828 


8271 


8220 


8170 


8120 


3071 


8022 


45 


46 


8589 


3535 


8480 


8427 


8874 


8822 


8270 


3220 


8160 


8119 


8070 


8022 


46 


47 


8568 


3584 


8480 


8426 


8373 


8321 


8270 


8219 


3168 


3119 


8069 


8021 


47 


48 


8587 


8538 


8479 


8425 


8872 


8320 


8260 


8218 


8168 


8118 


8060 


8020 


48 


49 
50 


8587 


3532 


3478 


3424 


8372 


8319 


8268 
8267 


3217 


8167 


8117 


3068 


8019 


49 
50 


8586 


8531 


8477 


8423 


8371 


3319 


8216 


8166 


8116 


8067 


8018 


51 


8585 


8580 


8476 


8423 


3870 


3818 


8266 


8215 


8165 


8115 


8066 


8018 


51 


52 


8584 


8529 


8475 


8422 


8869 


8817 


8265 


8214 


8164 


8114 


8065 


3017 


52 


58 


8588 


8528 


8474 


8421 


8868 


8816 


8265 


8214 


8168 


3114 


8065 


8016 


53 


54 


8582 


3527 


8478 


8420 


8867 


8815 


8264 


8213 


8163 


8113 


3064 


8016 


54 


55 


8581 


3526 


8472 


8419 


8866 


8314 


3263 


8212 


3162 


8112 


8068 


3014 


55 


56 


8580 


3525 


8471 


8418 


8865 


3313 


8262 


8211 


8161 


8111 


3062 


8014 


56 


57 


8579 


8525 


8471 


8417 


8365 


3313 


8261 


8210 


8160 


3110 


3061 


8018 


57 


58 


8578 


8524 


8470 


8416 


8364 


8812 


8260 


8209 


8159 


3110 


3060 


3012 


58 


59 
60 


8577 


8528 


8469 


3415 


8868 


8311 


8259 


8209 


8158 


8109 


8060 


8011 


59 
60 


8576 


8522 


8468 


8415 


8862 


8810 


8259 


8208 


3158 


8108 


3059 


3010 


» 



« 
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Ik m. 


h. in* 
losi' 


o» in. 
1^82' 


h. in. 
10 88' 


h« m. 

10 84' 


h« in* 
1035/ 


h. m. 


h. in. 

1037/ 


h. m. 

10 88' 


h« in* 
1039' 


h. m. 
1040' 


1°41' 


8. 





1 
2 
3 
4 
5 
6 
7 
8 
9 


8010 
8009 
8009 
8008 
8007 
8006 
8005 
8005 
8004 
8008 


2962 
2962 
2961 
2960 
2959 
2958 
2958 
2957 
2956 
2955 


2915 
2914 
2918 
2912 
2912 
2911 
2910 
2909 
2909 
2908 


2868 
2867 
2866 
2866 
2865 
2864 
2868 
2862 
2862 
2861 


2821 
2821 
2820 
2819 
2818 
2818 
2817 
2816 
2815 
2815 


2775 
2775 
2774 
2778 
2772 
2772 
2771 
2770 
2769 
2769 


2780 
2729 
2729 
2728 
2727 
2726 
2725 
2725 
2724 
2728 


2685 
2684 
2684 
2688 
2682 
2681 
2681 
2680 
2679 
2678 


2640 
2640 
2689 
2688 
2688 
2687 
2686 
2686 
2686 
2684 


2596 
2596 
2596 
2594 
2598 
2598 
2592 
2591 
2591 
2590 


2558 
2552 
2551 
2651 
2550 
2649 
2648 
2548 
2547 
2546 


2510 
2509 
2508 
2507 
2607 
2606 
2506 
2504 
2504 
2508 



1 
2 
8 

4 
6 
6 

7 
8 
9 

10 
11 
12 
18 
14 
15 
16 
17 
18 
19 




10 
11 
18 
IS 
14 
15 
16 
17 
18 
19 


8002 
8001 
8001 
8000 
2999 
2998 
2997 
2997 
2996 
2995 


2954 
2954 
2958 
2952 
2951 
2950 
2950 
2949 
2948 
2947 


2907 
2906 
2905 
2905 
2904 
2908 
2902 
2901 
2901 
2900 


2860 
2859 
2859 
2858 
2857 
2856 
2855 
2855 
2854 
2858 


2814 
2818 
2812 
2811 
2811 
2810 
2809 
2808 
2808 
2807 


2768 
2767 
2766 
2766 
2765 
2764 
2768 
2768 
2762 
2761 


2722 
2722 
2721 
2720 
2719 
2719 
2718 
2717 
2716 
2716 


2678 
2677 
2676 
2675 
2675 
2674 
2678 
2672 
2672 
2671 


2688 
2682 
2682 
2681 
2680 
2629 
2629 
2628 
2627 
2626 


2689 
2588 
2588 
2587 
2686 
2685 
2586 
2684 
2688 
2588 


2545 
2645 
2544 
2548 
2543 
2542 
2541 
2540 
2640 
2589 


2502 
2502 
2501 
2500 
2499 
2499 
2498 
2497 
2497 
2496 




20 
21 
28 
28 
24 
25 
26 
27 
28 
29 


2994 
2998 
2998 
2992 
2991 
2990 
2989 
2989 
2988 
2987 


2946 
2946 
2945 
2944 
2943 
2942 
2942 
2941 
2940 
2989 


2899 
2898 
2898 
2897 
2896 
2895 
2894 
2894 
2898 
2892 


2852 
2852 
2851 
2850 
2849 
2848 
2848 
2847 
^846 
2845 


2806 
2805 
2805 
2804 
2808 
2802 
2801 
2801 
2800 
2799 


2760 
2760 
2759 
2758 
2757 
2756 
2756 
2755 
2754 
2758 


2715 
2714 
2718 
2718 
2712 
2711 
2710 
2710 
2709 
2708 


2670 
2669 
2669 
2668 
2667 
2666 
2666 
2665 
2664 
2668 


2626 
2625 
2624 
2624 
2628 
2622 
2621 
2621 
2620 
2619 


2582 
2581 
2580 
2680 
2579 
2578 
2577 
2577 
2576 
2575 


2588 
2688 
2587 
2586 
2585 
2585 
2584 
2588 
2588 
2682 


2495 
2494 
2494 
2493 
2492 
2492 
2491 
2490 
2489 
2489 


20 
21 
22 
28 
24 
26 
26 
27 
28 
29 

80 
81 
82 
88 
84 
85 
86 
87 
88 
89 

40 
41 
42 
48 
44 
45 
46 
47 
48 
49 

50 
51 
52 
68 
54 
55 
56 
67 
58 
69 

60 




SO 
81 
82 
88 
84 
85 
86 
87 
88 
89 


2986 
2985 
2985 
2984 
2988 
2982 
2981 
2981 
2980 
2979 


2989 
2988 
2987 
2986 
2985 
2985 
2984 
2988 
2982 
2981 


2891 
2891 
2890 
2889 
2888 
2887 
2887 
2886 
2885 
2884 


2845 
2844 
2843 
2842 
2842 
2841 
2840 
2889 
2888 
2888 


2798 
2798 
2797 
2796 
2795 
2795 
2794 
2798 
2792 
2792 


2758 
2752 
2751 
2750 
2750 
2749 
2748 
2747 
2747 
2746 


2707 
2707 
2706 
2705 
2704 
2704 
2708 
2702 
2701 
2701 


2668 
2662 
2661 
2660 
2660 
2659 
2658 
2657 
2657 
2636 


2618 
2618 
2617 
2616 
2616 
2615 
2614 
2618 
2612 
2612 


2674 
2574 
2578 
2572 
2572 
2571 
2570 
2560 
2569 
2568 


2581 
2580 
2630 
2529 
2628 
2527 
2527 
2626 
2525 
2626 


2488 
2487 
2487 
2486 
2485 
2486 
2484 
2488 
2482 
2482 




40 
41 
42 
48 
44 
45 
46 
47 
48 
49 

50 
51 
52 
58 
54 
55 
56 
57 
58 
59 

60 


2978 
2977 
2977 
2976 
2975 
2974 
2978 
2978 
2972 
2971 


2981 
2980 
2929 
2928 
2927 
2927 
2926 
2925 
2924 
2924 


2888 
2888 
2882 
2881 
2880 
2880 
2879 
2878 
2877 
2876 


2887 
2886 
2885 
2885 
2884 
2883 
2882 
2881 
2881 
2880 


2791 
2790 
2789 
2788 
2788 
2787 
2786 
2786 
2786 
2784 


2745 
2744 
2744 
2748 
2742 
2741 
2741 
2740 
2789 
2788 


2700 
2699 
2698 
2698 
2697 
2696 
2695 
2695 
2694 
2698 


2655 
2655 
2654 
2658 
2652 
2652 
2651 
2650 
2649 
2649 


2611 
2610 
2610 
2609 
2608 
2607 
2607 
2606 
2605 
2604 


2667 
2666 
2566 
2665 
2564 
2664 
2563 
2562 
2561 
2561 


2524 
2528 
2522 
2522 
2621 
2520 
2520 
2519 
2518 
2517 


2481 
2480 
2480 
2479 
2478 
2477 
2477 
2476 
2475 
2475 




2970 
2969 
2960 
2968 
2967 
2966 
2965 
2965 
2964 
2968 


2928 
2922 
2921 
2920 
2920 
2919 
2918 
2917 
2916 
2916 


2876 
2875 
2874 

2878 
2878 
2872 
2871 
2870 
2869 
2869 


2829 
2828 
2828 
2827 
2826 
2825 
2825 
2824 
2828 
2822 


2788 
2782 
2782 
2781 
2780 
2779 
2779 
2778 
2777 
2776 


2788 
2737 
2786 
2785 
2785 
2784 
2783 
2782 
2782 
2781 


2692 
2692 
2601 
2690 
2669 
2689 
2688 
2687 
2687 
2686 


2648 
2647 
2646 
2646 
2645 
2644 
2648 
2648 
2642 
2641 


2604 
2608 
2602 
2601 
2601 
2600 
2599 
2699 
2698 
2597 


2560 
2569 
2559 
2558 
2557 
2666 
2556 
2556 
2554 
2558 


2517 
2516 
2515 
2616 
2514 
2513 
2512 
2512 
2511 
2510 


2474 
2478 
2472 
2472 
2471 
2470 
2470 
2469 
2468 
2467 




2962 


2915 


2868 


2821 


2775 


2730 1 2685 


2640 1 2596 2553 1 2510 1 2467 


i 


1 
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t. 

a 


1 

2 
S 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
SI 
32 
33 
84 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


h. m. 
10 42' 


h. III. 
1043/ 


h* Bn. 
1044' 


h. nit 
1045' 


h. m. 
1046' 


h. m. 

1047' 


li. m. 

1048' 


h. m. 
1049^ 


h. m. 

1050' 


h. m. 
1051' 


h. m. 
1°52' 


b. m. 
1-63' 


8. 






2467 
2466 
2465 
2465 
2464 
2463 
2462 
2462 
2461 
2460 


2424 
2424 
2423 
2422 
2422 
2421 
2420 
2419 
2419 
2418 


2382 
2382 

2381 
2380 
2380 
2379 
2378 
2378 
2377 
2376 


2341 
2340 
2339 
2389 
2338 
2337 
2337 
2386 
2335 
2335 


2300 
2290 
2298 
2298 
2297 
2296 
2296 
2295 
2294 
2294 


2259 
2258 
2258 
2257 
2256 
2256 
2255 
2254 
2253 
2253 


2218 
2218 
2217 
2216 
2216 
2215 
2214 
2214 
2213 
2212 


2178 
2178 
2177 
2176 
2176 
2175 
2174 
2174 
2173 
2172 


2139 
2138 
2137 
2187 
2186 
2186 
2185 
2184 
2184 
2133 


2099 
2099 
2098 
2098 
2097 
2096 
2096 
2095 
2094 
2094 


2061 
2060 
2059 
2059 
8058 
2057 
8057 
2056 
2055 
2055 


2022 
2021 
2021 
8020 
8019 
8019 
8018 
2017 
2017 
2016 




1 

2 
3 
4 

5 

6 

7 
8 
9 




2460 
2459 
2458 
2458 
2457 
2456 
2455 
2455 
2454 
2453 


2417 
2417 
2416 
2415 
2415 
2414 
2413 
2412 
2412 
2411 


2375 
2376 
2374 
2373 
2373 
2372 
2371 
2371 
2370 
2369 


2334 
2333 
2333 
2332 
2331 
2381 
2330 
2329 
2328 
2328 


2293 
2292 
2891 
2291 
2290 
2289 
2289 
2288 
2287 
2287 


2252 
2251 
2251 
2250 
2249 
2249 
2248 
2247 
2247 
2246 


2212 
2211 
2210 
2210 
2209 
2208 
2208 
2207 
2206 
2206 


2172 
2171 
2170 
2170 
2169 
2169 
2168 
2167 
2167 
2166 


2132 
2182 
2181 
2180 
2180 
2129 
2128 
2128 
2127 
2126 


2093 
2092 
2092 
2091 
2090 
2090 
2089 
2088 
2088 
2087 


2054 
2053 
2053 
2052 
2052 
2051 
2050 
2050 
2049 
2048 


2016 
8016 
8014 
8014 
8013 
8018 
2012 
2011 
2010 
2010 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 




2453 
2452 
2451 
2450 
2450 
2449 
2448 
2448 
2447 
2446 


2410 
2410 
2409 
2408 
2408 
2407 
2406 
2405 
2405 
2404 


2368 
2368 
2367 
2366 
2366 
2365 
2364 
2364 
2363 
2362 


2327 
2326 
2326 
2325 
2324 
2324 
2323 
2322 
2322 
2321 


2286 
2285 
2285 
2284 
2283 
2283 
2282 
2281 
2281 
2280 


2245 
2245 
2244 
2243 
2243 
2842 
2241 
2241 
2240 
2289 


2205 
2204 
8204 
2203 
2202 
2202 
2201 
2200 
2200 
2199 


2165 
2165 
2164 
2163 
2163 
2162 
2161 
2161 
2160 
2150 


2126 
2125 
2124 
8184 
8123 
2122 
2122 
2121 
2120 
2120 


2086 
2086 
2085 
2085 
2084 
2083 
2083 
2082 
2081 
2081 


2048 
2047 
2046 
2046 
2045 
2044 
2044 
2043 
2042 
2042 


8009 
2009 
2008 
8007 
8007 
8006 
2005 
2005 
2004 
2003 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 




2445 
2445 
2444 

2443 
2443 
2442 
2441 
2441 
2440 
2439 


2403 
2403 
2402 
2401 
2401 
2400 
2399 
2396 
2398 
2397 


2302 
2361 
2360 
2359 
2359 
2358 
2357 
2357 
2356 
2355 


2320 
2320 
2319 
2318 
2317 
2317 
2316 
2315 
2315 
2314 


2279 
2279 
2278 
2277 
2277 
2276 
2275 
2274 
2274 
2273 


2289 
2288 
2237 
2237 
2286 
2235 
2235 
2234 
2233 
2233 


2198 
2198 
2197 
2196 
2196 
2195 
2194 
2194 
2193 
2192 


2159 
2158 
2157 
2157 
2156 
2155 
2155 
2154 
2163 
2153 


2119 
2118 
2118 
2117 
2116 
2116 
2115 
2115 
2114 
2113 


2080 
2079 
2079 
2078 
2077 
2077 
2076 
2075 
8075 
8074 


2041 
2041 
2040 
2039 
2039 
2038 
2037 
2037 
2036 
2035 


2003 
2002 
2001 
2001 
2000 
2000 
1999 
1998 
1998 
1997 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
63 
54 
55 
56 
57 
58 
59 

60 




2438 
2438 
2437 
2436 
2436 
2435 
2434 
2433 
2433 
2432 


2396 
2896 
2395 
2394 
2394 
2393 
2392 
2391 
2391 
2390 


2355 
2354 
2353 
2353 
2352 
2351 
2350 
2350 
2349 
2348 


2313 
2313 
2312 
2311 
2311 
2310 
2309 
2309 
2308 
2307 


2272 
2272 
2271 
2270 
2270 
2269 
2268 
2268 
2267 
2266 


2232 
2231 
2231 
2230 
2229 
2229 
2228 
2227 
2227 
2226 


2192 
2191 
2190 
2190 
2189 
2188 
2188 
2187 
2186 
2186 


2152 
2151 
2151 
2150 
2149 
2149 
2148 
2147 
2147 
2146 


2113 
2112 
2111 
2111 
2110 
2109 
2109 
2108 
2107 
2107 


8073 
8073 
8072 
8072 
8071 
8070 
8070 
8069 
8068 
2068 


2035 
2034 
2033 
2033 
2032 
2032 
2031 
2030 
8030 
8029 


1996 
199C 
1995 
1994 
1994 
1993 
1993 
1992 
1991 
1991 




50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 


2431 
2431 
2430 
2429 
2429 
2428 
2427 
2426 
2426 
2425 


2369 
2389 
2388 
2387 
2387 
2386 
2385 
2384 
2384 
2383 


2348 
2347 
2346 
2346 
2345 
2344 
2344 
2343 
2342 
2342 


2307 
2306 
2305 
2304 
2304 
2303 
2302 
2302 
2301 
2300 


2266 
2265 
2264 
2264 
2268 
2262 
2262 
2261 
2260 
2260 


2225 
2225 
2224 
2223 
2223 
2222 
2221 
2220 
2220 
2219 


2185 
2184 
2184 
2183 
2182 
2182 
2181 
2180 
2180 
2179 


2145 
2145 
2144 
2143 
2143 
2142 
2141 
2141 
2140 
2139 


2106 
2105 
2105 
2104 
2103 
2103 
2102 
2101 
2101 
2100 


2067 
8066 
2066 
2065 
2064 
2064 
2063 
2062 
2062 
2061 


2028 
2028 
2027 
2026 
2026 
2025 
2025 
2024 
2023 
2023 


1990 
1989 
1989 
1988 
1987 
1987 
1986 
1966 
1985 
1984 




2424 


2382 


2341 


2800 


22591 2218 


2178 


21391 2099 


2061 


2022 


1964 






. 
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8. 


h. m. 


h. m. 


h, m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


s. 









1^54' 


1055' 


IO56' 


1^57' 


1^58' 


1°59' 


20 0' 


20 1' 


2© 2' 


^ 3' 


20 4' 


f 


1984 


1946 


1908 


1871 


1834 


1797 


1761 


1725 


1689 


1654 


1619 







1 


1983 


1945 


1908 


1870 


1833 


1797 


1760 


1724 


1689 


1653 


1618 


1 




3 


1982 


1944 


1907 


1870 


1833 


1796 


1760 


1724 


1688 


1652 


1617 


2 




S 


1982 


1944 


1906 


1809 


1832 


1795 


1759 


1723 


1687 


1652 


1617 


3 




4 


1981 


1943 


1906 


1868 


1831 


1795 


1759 


1722 


1687 


1651 


1616 


4 




6 


1981 


1943 


1905 


1868 


1831 


1794 


1758 


1722 


1686 


1651 


1616 


5 




6 


1980 


1942 


1904 


1867 


1830 


1794 


1757 


1721 


1686 


1650 


1615 


6 




7 


1979 


1941 


1904 


1867 


1830 


1793 


1757 


1721 


1685 


1650 


1614 


7 




8 


1979 


1941 


1903 


1866 


1829 


1792 


1756 


1720 


1684 


1649 


1614 


8 




9 


1978 


1940 


1903 


1865 


1828 


1792 


1755 


1719 
1719 


1684 


1648 


1613 


9 


10 


1977 


1939 


1902 


1865 


1828 


1791 


1755 


1683 


1648 


1613 







11 


1977 


1939 


1901 


1864 


1827 


1791 


1754 


1718 


1683 


1647 


1612 


1 




12 


1976 


1938 


1901 


1863 


1827 


1790 


1754 


1718 


1682 


1647 


1612 


2 




IS 


1975 


1938 


1900 


1863 


1826 


1789 


1753 


1717 


1681 


1646 


1611 


3 




14 


1975 


1937 


1899 


1862 


1825 


1789 


1752 


1717 


1681 


1645 


1610 


4 




15 


1974 


1936 


1899 


1862 


1825 


1788 


1752 


1716 


1680 


1645 


1610 


5 




16 


1974 


1936 


1898 


1861 


1824 


1788 


1751 


1715 


1680 


1644 


1600 







17 


1973 


1935 


1898 


1860 


1823 


1787 


1751 


1715 


1679 


1644 


1609 


7 




18 


1972 


1934 


1897 


1860 


1823 


1786 


1750 


1714 


1678 


1643 


1608 


8 




19 


1972 


1034 


1896 


1859 


1822 


1786 


1749 


1714 
1713 


1678 


1643 


1607 


9 


20 


1971 


1933 


1896 


1859 


1822 


1785 


1749 


1677 


1642 


1607 







21 


1970 


1933 


1895 


1858 


1821 


1785 


1748 


1712 


1677 


1641 


1606 


1 




22 


1970 


1932 


1894 


1857 


1820 


1784 


1748 


1712 


1676 


1641 


1606 


2 




23 


1969 


1931 


1894 


1857 


1820 


1783 


1747 


1711 


1676 


1640 


1605 


3 




24 


1968 


1931 


1893 


1856 


1819 


1783 


1746 


1711 


1675 


1640 


1605 


4 




25 


1968 


1930 


1893 


1855 


1819 


1782 


1746 


1710 


1674 


1639 


1604 


5 




26 


1967 


1929 


1892 


1855 


1818 


1781 


1745 


1709 


1674 


1638 


1603 


6 




27 


1967 


1929 


1891 


1854 


1817 


1781 


1745 


1709 


1673 


1638 


1603 


7 




28 


1966 


1928 


1891 


1854 


1817 


1780 


1744 


1708 


1673 


1637 


1602 


8 




29 


1965 


1928 


1890 


1853 


1816 


1780 


1743 


1708 


1672 


1637 


1602 


K) 


30 


1965 


1927 


1889 


1852 


1816 


1779 


1743 


1707 


1671 


1636 


1601 







31 


1064 


1926 


1889 


1852 


1815 


1778 


1742 


1706 


1671 


1635 


1600 


1 




32 


1963 


1926 


1888 


1851 


1814 


1778 


1742 


1706 


1670 


1635 


1600 


2 




33 


1963 


1925 


1888 


1850 


1814 


1777 


1741 


1705 


1670 


1634 


1599 


3 




34 


1962 


1924 


1887 


1850 


1813 


1777 


1740 


1705 


1669 


1634 


1599 


4 




35 


1962 


1924, 


1886 


1849 


1812 


1776 


1740 


1704 


1668 


1633 


1598 


(5 




36 


1961 


1923 


1886 


1849 


1812 


1775 


1739 


1703 


1668 


1633 


1598 


6 




37 


1960 


1923 


1885 


1848 


1811 


1775 


1739 


1703 


1667 


1632 


1597 


7 




38 


1960 


1922 


1884 


1847 


1811 


1774 


1738 


1702 


1667 


1631 


1696 


8 




39 


1959 


1921 


1884 


1847 


1810 


1774 


1737 


1702 


1666 


1631 


1596 


9 


40 


1958 


1921 


1888 


1846 


1809 


1773 


1737 


1701 


1665 


1630 


1595 







41 


1958 


1920 


1883 


1846 


1809 


1772 


1736 


1700 


1665 


1630 


1595 


1 




42 


1957 


1919 


1882 


1845 


1808 


1772 


1736 


1700 


1664 


1629 


1594 


2 




43 


1956 


1919 


1881 


1844 


1808 


1771 


1735 


1699 


1664 


1628 


1593 


;3 




44 


1956 


1918 


1881 


1844 


1807 


1771 


1734 


1699 


1663 


1628 


1593 


4 




45 


1955 


1918 


1880 


1843 


1806 


1770 


1734 


1698 


1663 


1627 


1592 


5 




46 


1955 


1917 


1880 


1843 


1806 


1769 


1733 


1697 


1662 


1627 


1592 


16 




47 


1954 


1916 


1879 


1842 


1805 


1769 


1783 


1697 


1661 


1626 


1591 


17 




48 


1953 


1916 


1878 


1841 


1805 


1768 


1732 


1696 


1661 


1626 


1591 


18 




49 


1953 


1915 


1878 


1841 


1804 


1768 
1767 


1731 


1696 


1660 


1625 


1590 


19 


50 


1952 


1914 


1877 


1840 


1803 


1731 


1695 


1660 


1624 


1589 


>0 




51 


1951 


1914 


1876 


1839 


1803 


1766 


1730 


1694 


1659 


1624 


1589 


1 




52 


1951 


1913 


1876 


1839 


1802 


1766 


1730 


1694 


1658 


1623 


1588 


>2 




53 


1950 


1913 


1875 


1838 


1802 


1765 


1729 


1693 


1658 


1623 


1588 


>3 




54 


1950 


1912 


1875 


1838 


1801 


1765 


1728 


1693 


1657 


1622 


1687 


;4 




55 


1949 


1911 


1874 


1887 


1800 


1764 


1728 


1692 


1657 


1621 


1587 


;5 




56 


1948 


1911 


1873 


1836 


1800 


1763 


1727 


1692 


1656 


1621 


1586 


16 




57 


1948 


1910 


1873 


1836 


1799 


1768 


1727 


1691 


1655 


1620 


1585 


1 




58 


1947 


1909 


1872 


1835 


1798 


1762 


1726 


1690 


1655 


1620 


1585 


18 




59 


1946 


1909 


1871 


1835 


1798 


1762 


1725 


1690 


1654 


1619 


1584 


9 


fiA 


JlUfi 


lonft 


1871 


1834 


1797 


1761 


1725 


1689 


1654 


1619 


1584 


»0 







224 








TABLE XXXIV 
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PROPORTIONAL LOGARITHMS. 






s. 


h. m. 


h. m. 


h. m* 


h* in. 


h. m. 


h. m* 


h* m* 


h. m. 


h. m. 


h. m. 


h. in. 


s. 


a 


2° 5' 


20 6' 


20 7/ 


20 8' 


20 9' 


2010' 


20ir 


20 12' 


20 13' 


2° 14' 


2^15' 


jr 





1584 


1549 


1515 


1481 


1447 


1413 


1380 


1347 


1314 


1282 


1249 





1 


1583 


1548 


1514 


1480 


1446 


1413 


1379 


1346 


1314 


1281 


1249 


1 


2 


1582 


1548 


1514 


1479 


1446 


1412 


1379 


1346 


1313 


1281 


1248 


2 


S 


1582 


1547 


1513 


1479 


1445 


1412 


1878 


1345 


1313 


1280 


1248 


3 


4 


1581 


1547 


1512 


1478 


1445 


1411 


1378 


1345 


1312 


1280 


1247 


4 


5 


1581 


1546 


1512 


1478 


1444 


1411 


1377 


1344 


1311 


1279 


1247 


5 


6 


1580 


1546 


1511 


1477 


1443 


1410 


1877 


1344 


1311 


1278 


1246 


6 


7 


1580 


1545 


1511 


1477 


1448 


1409 


1376 


1343 


1310 


1278 


1246 


7 


8 


1579 


1544 


1510 


1476 


1442 


1409 


1376 


1343 


1310 


1277 


1245 


8 


9 


1578 


1544 


1510 


1476 


1442 


1408 


1375 


1842 


1309 


1277 


1245 


9 


10 


1578 


1543 


1509 


1475 


1441 


1408 


1374 


1342 


1309 


1276 


1244 


10 


11 


1577 


1548 


1508 


1474 


1441 


1407 


1374 


1341 


1308 


1276 


1243 


11 


12 


1577 


1542 


1508 


1474 


1440 


1407 


1873 


1840 


1308 


1275 


1243 


12 


18 


1576 


1542 


1507 


1478 


1440 


1406 


1373 


1340 


1307 


1276 


1242 


13 


14 


1576 


1541 


1507 


1473 


1439 


1406 


1372 


1339 


1307 


1274 


1242 


14 


15 


1575 


1540 


1506 


1472 


1438 


1405 


1372 


1339 


1306 


1274 


1241 


15 


16 


1574 


1540 


1506 


1472 


1438 


1404 


1371 


1338 


1306 


1278 


1241 


16 


IT 


1574 


1539 


1505 


1471 


1437 


1404 


1371 


1338 


1805 


1273 


1240 


17 


18 


1573 


1539 


1504 


1470 


1437 


1403 


1370 


1337 


1304 


1272 


1240 


18 


19 


1573 


1538 


1504 


1470 


1436 


1403 


1370 


1337 


1804 


1271 


1239 


19 


20 


1572 


1538 


1503 


1469 


1436 


1402 


1369 


1336 


1303 


1271 


1239 


20 


21 


1571 


1587 


1503 


1469 


1435 


1402 


1368 


1335 


1303 


1270 


1238 


21 


22 


1571 


1536 


1502 


1468 


1435 


1401 


1368 


1335 


1302 


1270 


1238 


22 


2a 


1570 


1536 


1502 


1468 


1434 


1401 


1367 


1334 


1302 


1269 


1237 


23 


24 


1570 


1535 


1501 


1467 


1433 


1400 


1367 


1334 


1301 


1269 


1237 


24 


25 


1569 


1535 


1500 


1467 


1433 


1399 


1366 


1333 


1301 


1268 


1236 


25 


26 


1569 


1534 


1500 


1466 


1432 


1399 


1366 


1333 


1300 


1268 


1235 


26 


27 


1568 


1534 


1499 


1465 


1432 


1398 


1365 


1332 


1300 


1267 


1235 


27 


28 


1567 


1583 


1499 


1465 


1431 


1398 


1365 


1332 


1299 


1267 


1234 


28 


29 


1567 


1532 


1498 


1464 


1431 


1397 


1364 


1331 


1298 


1266 


1234 


29 


80 


1566 


1532 


1498 


1464 


1430 


1307 


1363 


1331 


1298 


1266 


1233 


30 


81 


1566 


1531 


1497 


1463 


1429 


1396 


1363 


1330 


1297 


1265 


1233 


81 


32 


1565 


1531 


1496 


1463 


1429 


1396 


1362 


1329 


1297 


1264 


1232 


82 


33 


1565 


1530 


1496 


1462 


1428 


1395 


1362 


1329 


1296 


1264 


1232 


33 


34 


1564 


1530 


1495 


1461 


1428 


1394 


1861 


1328 


1296 


1263 


1231 


34 


35 


1563 


1529 


1495 


1461 


1427 


1394 


1361 


1328 


1295 


1263 
^262 


1231 


35 


86 


1563 


1528 


1494 


1460 


1427 


1393 


1360 


1327 


1295 


1230 


36 


87 


1562 


1528 


1494 


1460 


1426 


1393 


1360 


1327 


1294 


1262 


1230 


37 


88 


1562 


1527 


1493 


1459 


1426 


1892 


1359 


1326 


1294 


1261 


1229 


38 


39 


1561 


1527 


1493 


1459 


1425 
1424 


1392 


1359 


1326^ 


1293 


1261 


1229 


39 


40 


1561 


1526 


1492 


1458 


1391 


1358 


1325 


1292 


1260 


1228 


40 


41 


1560 


1526 


1491 


1458 


1424 


1391 


1357 


1325 


1292 


1260 


1227 


41 


42 


1559 


1525 


1491 


1457 


1423 


1390 


1357 


1324 


1291 


1259 


1227 


42 


43 


1559 


1524 


1490 


1456 


1423 


1389 


1356 


1323 


1291 


1259 


1226 


43 


44 


1558 


1524 


1490 


1456 


1422 


1389 


1356 


1323 


1290 


1258 


1226 


44 


45 


1558 


1523 


1489 


1455 


1422 


1388 


1355 


1322 


1290 


1257 


1225 


45 


46 


1557 


1523 


1489 


1455 


1421 


1388 


1355 


1322 


1289 


1257 


1225 


46 


47 


1556 


1522 


1488 


1454 


1421 


1387 


1354 


1321 


1289 


1256 


1224 


47 


48 


1556 


1522 


1487 


1454 


1420 


1387 


1354 


1321 


1288 


1256 


1224 


48 


49 


1555 


1521 


1487 


1453 


1419 


1386 


1353 


1320 


1288 


1255 
1255 


1223 


49 


50 


1555 


1520 


1486 


1452 


1419 


1386 


1352 


1320 


1287 


1223 


50 


51 


1554 


1520 


1486 


1452 


1418 


1385 


1352 


1319 


1287 


1254 


1222 


51 


52 


1554 


1519 


1485 


1451 


1418 


1384 


1351 


1319 


1286 


1254 


1222 


52 


53 


1553 


1519 


1485 


1451 


1417 


1384 


1351 


1818 


1285 


1253 


1221 


53 


54 


1552 


1518 


1484 


1450 


1417 


1383 


1350 


1317 


1285 


1253 


1221 


54 


55 


1552 


1518 


1483 


1450 


1416 


1383 


1350 


1317 


1284 


1252 


1220 


55 


56 


1551 


1517 


1483 


1449 


1416 


1382 


1849 


1316 


1284 


1252 


1219 


56 


57 


1551 


1516 


1482 


1449 


1415 


1382 


1349 


1316 


1283 


1251 


1219 


57 


58 


1550 


1516 


1482 


1448 


1414 


1381 


1348 


1315 


1283 


1250 


1218 


58 


59 


1550 


1515 


1481 


1447 


1414 


1381 


1348 


1315 


1282 


1250 
1249 


1218 


59 


60 


1549 


1515 


1481 


1447 


1413 


1380 


1347 


1314 


1282 


1217 


60 
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8. 


h. m. 


h. m. 


h. m. 


h* m. 


h. m. 


h. m. 


b. m. 


h. m. 


h. m. h. m. 


h. m. 


s. 


» 


20 16' 


2^17' 


2° 18' 


2^19' 


2^20' 


2°2V 


20 22' 


20 23' 


20 24' 


20 25* 


2° 26' 


» 





1217 


1186 


1154 


1128 


1091 


1061 


1030 


0999 


0969 


0939 


0909 





1 


1217 


1185 


1153 


1122 


1091 


1060 


1029 


0999 


0969 


0939 


0909 


1 


2 


1216 


1184 


1163 


1122 


1090 


1060 


1029 


0998 


0968 


0938 


0908 


2 


3 


1216 


1184 


1152 


1121 


1090 


1069 


1028 


0998 


0968 


0938 


0908 


3 


4 


1215 


1183 


1152 


1120 


1089 


1068 


1028 


0997 


0967 


0937 


0907 


4 


5 


1215 


1183 


1151 


1120 


1089 


1068 


1027 


0997 


0967 


0937 


0907 


5 


6 


1214 


1182 


1151 


1119 


1088 


1067 


1027 


0996 


0966 


0936 


0906 


6 


T 


1214 


1182 


1150 


1119 


1088 


1067 


1026 


0996 


0966 


0936 


0906 


7 


8 


1213 


1181 


1160 


1118 


1087 


1066 


1026 


0995 


0966 


0935 


0905 


8 


9 


1213 


1181 


1149 


1118 


1087 


1066 


1025 


0995 


0965 


0935 


0906 





10 


1212 


1180 


1149 


1117 


1086 


1056 


1025 


0994 


0964 


0934 


0904 


10 


11 


1211 


1180 


1148 


1117 


1086 


1055 


1024 


0994 


0964 


0934 


0904 


11 


12 


1211 


1179 


1148 


1116 


1086 


1064 


1024 


0993 


0963 


0933 


0903 


12 


IS 


1210 


1179 


1147 


1116 


1086 


1064 


1023 


0993 


0963 


0933 


0903 


13 


14 


1210 


1178 


1147 


1115 


1084 


1053 


1023 


0992 


0962 


0932 


0902 


14 


15 


1209 


1178 


1146 


1115 


1084 


1053 


1022 


0992 


0962 


0932 


0902 


15 


16 


1209 


1177 


1146 


1114 


1083 


1052 


1022 


0991 


0961 


0931 


0901 


16 


17 


1208 


1177 


1145 


1114 


1083 


1052 


1021 


0991 


0961 


0931 


0901 


17 


18 


1208 


1176 


1145 


1113 


1082 


1061 


1021 


0990 


0960 


0930 


0900 


18 


19 


1207 


1176 


1144 


1113 


1082 


1051 


1020 


0990 


0960 


0930 


0900 


19 


20 


1207 


1176 


1143 


1112 


1081 


1050 


1020 


0989 


0959 


0929 


0899 


20 


21 


1206 


1174 


1143 


1112 


1081 


1060 


1019 


0989 


0969 


0929 


0899 


21 


22 


1206 


1174 


1142 


1111 


1080 


1049 


1019 


0988 


0968 


0928 


0898 


22 


28 


1205 


1173 


1142 


1111 


1080 


1049 


1018 


0988 


0958 


0928 


0898 


23 


24 


1205 


1173 


1141 


1110 


1079 


1048 


1018 


0987 


0957 


0927 


0897 


24 


25 


1204 


1172 


1141 


1110 


1079 


1048 


1017 


0987 


0957 


0927 


0897 


25 


26 


1204 


1172 


1140 


1109 


1078 


1047 


1017 


0986 


0956 


0926 


0896 


26 


27 


1203 


1171 


1140 


1109 


1078 


1047 


1016 


0986 


0956 


0926 


0896 


27 


28 


1202 


1171 


1139 


1108 


1077 


1046 


1016 


0985 


0965 


0926 


0895 


28 


29 


1202 


1170 


1139 


1108 


1076 


1046 


1016 


0985 


0955 


0925 


0895 


29 


SO 


1201 


1170 


1138 


1107 


1076 


1045 


1015 


0984 


0954 


0924 


0894 


30 


31 


1201 


1169 


1138 


1106 


1076 


1046 


1014 


0984 


0954 


0924 


0894 


31 


32 


1200 


1169 


1137 


1106 


1075 


1044 


1014 


0983 


0953 


0923 


0893 


32 


33 


1200 


1168 


1137 


1105 


1074 


1044 


1013 


0983 


0963 


0923 


0893 


33 


34 


1199 


1168 


1136 


1105 


1074 


1043 


1013 


0982 


0952 


0922 


0892 


34 


35 


1199 


1167 


1136 


1104 


1073 


1043 


1012 


0982 


0962 


0922 


0892 


35 


36 


1198 


1167 


1136 


1104 


1073 


1042 


1012 


0981 


0951 


0921 


0891 


36 


37 


1198 


1166 


1136 


1103 


1072 


1042 


1011 


0981 


0961 


0921 


0891 


37 


38 


1197 


1165 


1134 


1103 


1072 


1041 


1011 


0980 


0960 


0920 


0890 


38 


39 


1197 


1165 


1134 


1102 


1071 


1041 


1010 


0980 


0950 


0920 


0890 


39 


40 


1196 


1164 


1133 


1102 


1071 


1040 


1009 


0979 


0949 


0919 


0889 


40 


41 


1196 


1164 


1132 


1101 


1070 


1040 


1009 


0979 


0949 


0919 


0889 


41 


42 


1195 


1163 


1132 


1101 


1070 


1039 


1008 


0978 


0948 


0918 


0888 


42 


43 


1196 


1163 


1131 


1100 


1069 


1039 


1008 


0978 


0948 


0918 


0888 


43 


44 


1194 


1162 


1131 


1100 


1069 


1038 


1007 


0977 


0947 


0917 


0887 


44 


45 


1193 


1162 


1130 


1099 


1068 


1037 


1007 


0977 


0947 


0917 


0887 


45 


46 


1193 


1161 


1130 


1099 


1068 


1037 


1006 


0976 


0946 


0916 


0886 


46 


47 


1192 


1161 


1129 


1098 


1067 


1036 


1006 


0976 


0946 


0916 


0886 


47 


48 


1192 


1160 


1129 


1098 


1067 


1036 


1006 


0975 


0946 


0915 


0885 


48 


49 


1191 
1191 


1160 


1128 


1097 


1066 


1035 


1006 


0975 


0945 


0915 


0885 


49 


.50 


1159 


1128 


1097 


1066 


1036 


1004 


0974 


0944 


0914 


0884 


50 


51 


1190 


1159 


1127 


1096 


1066 


1034 


1004 


0974 


0944 


0914 


0884 


51 


52 


1190 


1168 


1127 


1096 


1065 


1034 


1003 


0973 


0943 


0913 


0883 


52 


53 


1189 


1158 


1126 


1096 


1064 


1033 


1003 


0973 


0943 


0913 


0883 


53 


54 


1189 


1167 


1126 


1096 


1064 


1033 


1002 


0972 


0942 


0912 


0883 


54 


55 


1188 


1157 


1126 


1094 


1063 


1032 


1002 


0972 


0942 


0912 


0882 


55 


56 


1188 


1156 


1126 


1094 


1063 


1032 


1001 


0971 


0941 


0911 


0882 


56 


57 


1187 


1166 


1124 


1093 


1062 


1031 


1001 


0971 


0941 


0911 


0881 


57 


58 


1187 


1155 


1124 


1092 


1062 


1031 


1000 


0970 


0940 


0910 


0881 


58 


59 


1186 


1154 


1123 


1092 


1061 


1030 


1000 


0970 


0940 


0910 


0880 


59 


60 


1186 


1154 


1123 


1091 


1061 


1030 


0999 


0969 


0939 


0909 


0880 


60 
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8. 


h. m. 

JO 27' 


h. m. 

20 28' 


ha in. 
2° 29* 


h« in. 

2030' 


ll» Bl. 

a© 81' 


h. in* 
2° 82' 


8® 83' 


h* OL 

2034/ 


h. m. 

2035' 


h. in* 
8O86' 


h. m. 

80 87' 


8. 




1 

8 
S 
4 
5 
6 
7 
8 
9 


0880 
0879 
0879 
0878 
0878 
0877 
0877 
0876 
0876 
0875 


0860 
0850 
0849 
0849 
0848 
0848 
0847 
0847 
0846 
0846 


0821 
0820 
0820 
0819 
0819 
0818 
0818 
0817 
0817 
0816 


0792 
0791 
0791 
0790 
0790 
0789 
0789 
0788 
0788 
0787 


0768 
0762 
0762 
0762 
0761 
0761 
0760 
0760 
0759 
0759 


0734 
0784 
0788 
0788 
0732 
0782 
0731 
0781 
0780 
0730 


0706 
0705 
0705 
0704 
0704 
0703 
0708 
0708 
0708 
0708 


0678 
0677 
0677 
0676 
0676 
0675 
0675 
0674 
0674 
0673 


0649 
0649 
0648 
0648 
0648 
0647 
0647 
0646 
0646 
0645 


0681 
0681 
0681 
0680 
0680 
0619 
0619 
0618 
0618 
0617 


0504 
0598 
0598 
0698 
0508 
0591 
0601 
0691 
0690 
0690 



1 

8 
S 
4 
6 
6 
T 
8 
9 


10 

11 

. 18 

} 18 

14 

15 

i 10 

'' 17 

18 

19 


0875 
0874 
0874 
0878 
0878 
0878 
0878 
0871 
0871 
0870 


0845 
0845 
0844 
0844 
0848 
0848 
0848 
0848 
0841 
0841 


0816 
0816 
0815 
0815 
0814 
0814 
0818 
0818 
0812 
0812 


0787 
0787 
0786 
0786 
0785 
0785 
0784 
0784 
0783 
0788 


0758 
0758 
0757 
0757 
0756 
0756 
0755 
0755 
0754 
0754 


0730 
0729 
0729 
0728 
0728 
0727 
0727 
0726 
0786 
0785 


0701 
0701 
0700 
0700 
0699 
0699 
0698 
0698 
0697 
0697 


0678 
0672 
0672 
0671 
0671 
0670 
0670 
0670 
0669 
0669 


0645 
0644 
0644 
0648 
0648 
0648 
0648 
0641 
0641 
0641 


0617 
0616 
0616 
0615 
0615 
0615 
0614 
0614 
0618 
0618 


0680 
0689 
0588 
0588 
0587 
0687 
0586 
0586 
0585 
0585 


10 
11 
18 
IS 
14 
16 
16 
IT 
18 
19 


80 
81 
88 
88 
84 
85 
86 
87 
88 
89 


0870 
0869 
0869 
0868 
0868 
0867 
0867 
0866 
0866 
0865 


0840 
0840 
0889 
0889 
0888 
0888 
0887 
0887 
0836 
0836 


0811 
0811 
0810 
0810 
0809 
0809 
0808 
0808 
0807 
0607 


0782 
0782 
0781 
0781 
0780 
0780 
0779 
0779 
0778 
0778 


0758 
0758 
0752 
0752 
0751 
0751 
0751 
0750 
0750 
0749 


0785 
0724 
0724 
0728 
0723 
0782 
0728 
0721 
0721 
0721 


0696 
0696 
0695 
0695 
0696 
0604 
0604 
0698 
0698 
0098 


0668 
0668 

0667 
0667 
0666 
0666 
0666 
0666 
0664 
0664 


0640 
0640 
0689 
0689 
0688 
0638 
0637 
0687 
0686 
0686 


0618 
0618 
0611 
0611 
0610 
0610 
0609 
0609 
0609 
0608 


0685 
0684 
0584 
0583 
0588 
0582 
0582 
0581 
0581 
0580 


80 
81 
88 
SS 
84 
86 
86 
87 
88 
80 


80 
81 
88 
88 
M 
85 
86 
87 
88 
89 


0865 
0864 
0864 
0863 
0868 
0868 
0868 
0861 
0861 
0860 


0835 
0835 
0834 
0884 
0884 
0888 
0883 
0882 
0832 
0881 


0806 
0806 
0805 
0805 
0804 
0804 
0808 
0803 
0802 
0802 


0777 
0777 
0776 
0776 
0775 
0775 
0774 
0774 
0774 
0778 


0749 
0748 
0748 
0747 
0747 
0746 
0746 
0745 
0745 
0744 


0720 
0780 
0719 
0719 
0718 
0718 
0717 
0717 
0710 
0716 


0698 
0691 
0691 
0690 
0690 
0689 
0689 
0688 
0688 
0687 


0668 
0668 
0668 
0662 
0662 
0661 
0661 
0660 
0660 
0659 


0635 
0685 
0684 
0634 
0684 
0633 
0683 
0682 
0682 
0681 


0608 
0607 
0607 
0606 
0606 
0605 
0605 
0604 
0604 
0603 


0580 
0579 
0579 
0679 
0578 
0578 
0577 
0577 
0576 
0576 


80 
81 
88 
88 
84 
86 
86 
87 
88 
89 


40 
41 
48 
48 
44 
45 
46 
47 
48 
49 


0860 
0859 
0859 
0858 
0858 
0857 
0857 
0856 
0856 
0855 


0831 
0830 
0880 
0889 
0889 
0888 
0888 
0827 
0827 
0886 


0801 
0801 
0801 
0800 
0800 
0799 
0799 
0798 
0798 
0797 


0778 
0772 
0772 
0771 
0771 
0770 
0770 
0769 
0760 
0768 


0744 
0748 
0748 
0742 
0742 
0741 
0741 
0740 
0740 
0740 


0715 
0715 
0714 
0714 
0718 
0718 
0718 
0718 
0711 
0711 


0687 
0686 
0686 
0686 
0685 
0685 
0684 
0684 
0683 
0683 


0659 
0658 
0658 
0657 
0657 
0656 
0656 
0655 
0655 
0655 


0681 
0680 
0680 
0629 
0629 
0628 
0628 
0028 
0627 
0627 


0603 
0602 
0602 
0602 
0601 
0601 
0600 
0600 
0599 
0599 


0575 
0675 
0574 
0574 
0673 
0573 
0573 
0578 
0578 
0571 


40 
41 
48 
48 
44 
45 
46 
47 
48 
49 


50 
51 
58 
58 
54 
55 
56 
57 
58 
59 


0855 
0855 
0854 
0854 
0858 
0853 
0858 
0858 
0851 
0851 


0886 
0825 
0825 
0824 
0824 
0823 
0823 
0888 
0888 
0881 


0797 
0796 
0796 
0795 
0795 
0794 
0794 
0798 
0708 
0792 


0768 
0767 
0767 
0766 
0766 
0765 
0765 
0764 
0764 
0768 


0789 
0739 
0738 
0788 
0787 
0737 
0736 
0786 
0785 
0785 


0711 
0710 
0710 
0709 
0709 
0708 
0708 
0707 
0707 
0706 


0688 
0682 
0681 
0681 
0680 
0680 
0679 
0679 
0678 
0678 


0664 
0664 
0653 
0658 
0652 
0652 
0661 
0651 
0660 
0660 


0626 
0626 
0625 
0625 
0624 
0624 
0628 
0628 
0622 
0622 


0598 
0598 
0597 
0597 
0596 
0596 
0696 
0505 
0596 
0594 


0571 
0570 
0670 
0669 
0569 
0668 
0568 
0668 
0567 
0667 


60 
61 
58 
58 
64 
56 
56 
57 
68 
59 


60 


0850 


0881 


0792 


0763 


0784 


0706 


0678 


0649 


0621 


0594 


0566 


60 


— , r. r^-^A 
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8. 





1 

2 
3 
4 

6 
6 
7 
8 
9 



10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 



20 
21 



2S 
24 
25 
26 

27 
28 



30 
31 
32 
33 
34 
35 



37 
38 
39 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



h. m. 

2038' 



0566 
0566 
0665 
0565 
0564 
0564 
0563 
0563 
0562 
0562 



h* in. 
2039' 



0562 
0561 
0561 
0560 
0560 
0550 
0559 
0558 
0558 
0557 



0539 
0538 
0638 
0537 
0637 
0536 
0586 
0536 
0535 
0635 



h« in. 
2^40' 



h* in. 
2041 



0557 
0557 
0556 
0556 
0555 
0555 
0554 
0554 
0553 
0553 



0552 
0552 
0552 
0551 
0551 
0550 
0550 
0549 
0549 
0548 



0548 
0547 
0547 
0546 
0546 
0546 
0545 
0645 
0544 
0544 



60 



0543 
0543 
0542 
0542 
0541 
0541 
0541 
0540 
0540 
0639 



0689 



0534 
0534 
0633 
0533 
0532 
0532 
0531 
0631 
0531 
0530 



0612 
0611 
0611 
0610 
0610 
0509 
0509 
0508 
0508 
0507 



0484 
0484 
0484 
0483 
0483 
0482 
0482 
0481 
0481 
0480 



h. m. 

20 42^ 



0530 
0529 
0629 
0528 
0528 
0537 
0627 
0526 
0526 
0526 



0525 
0626 
0524 
0524 
0623 
0523 
0522 
0522 
0521 
0521 



0521 
0520 
0520 
0519 
0519 
0518 
0518 
0517 
0517 
0517 



0516 
0516 
0515 
0515 
0514 
0514 
0513 
0513 
0612 
0512 



0512 



0507 
0607 
0506 
0506 
0505 
0505 
0504 
0604 
0503 
0503 



0502 
0502 
0502 
0501 
0501 
0500 
0500 
0499 
0499 
0498 



0498 
0498 
0497 
0497 
0496 
0496 
0495 
0495 
0494 
0494 



0493 
0493 
0493 
0492 
0492 
0491 
0491 
0490 
0490 
0489 



0489 
0489 
0486 
0488 
0487 
0487 
0486 
0486 
0485 
0485 



0484 



0480 
0480 
0479 
0479 
0478 
0478 
0477 
0477 
0476 
0476 



0475 
0476 
0475 
0474 
0474 
0473 
0473 
0472 
0472 
0471 



0471 
0471 
0470 
0470 
0469 
0469 
0468 
0468 
0467 
0467 



0467 
0466 
0466 
0466 
0465 
0464 
0464 
0463 
0463 
0462 



0462 
0462 
0461 
0461 
0460 
0460 
0459 
0459 
0458 
0458 



0458 



0458 
0467 
0457 
0466 
0456 
0456 
0455 
0454 
0454 
0454 



h* m. 

2043/ 



0453 
0453 
0452 
0452 
0451 
0451 
0450 
0450 
0450 
0449 



0449 
0448 
0448 
0447 
0447 
0446 
0446 
0446 
0445 
0445 



0444 
0444 
0443 
0443 
0442 
0442 
0442 
0441 
0441 
0440 



0440 
0439 
0439 
0438 
0438 
0438 
0437 
0437 
0436 
0436 



0435 
0435 
0434 
0434 
0434 
0433 
0433 
0432 
0432 
0431 



0431 



0431 
0430 

oao 

0430 
0429 
0429 
0428 
0428 
0427 
0427 



h. m. 
2^44 



0426 
0426 
0426 
0425 
0426 
0424 
0424 
0423 
0423 
0422 



0422 
0422 
0421 
0421 
0420 
0420 
0419 
0419 
0418 
0418 



0418 
0417 
0417 
0416 
0416 
0415 
0415 
0414 
0414 
0414 



0413 
0413 
0412 
0412 
0411 
0411 
0410 
0410 
0410 
0409 



0409 
0408 
0408 
0407 
0407 
0406 
0406 
0406 
0405 
0405 



0404 



0404 
0404 
0403 
0403 
0403 
0402 
0402 
0401 
0401 
0400 



h. m. 



0400 
0399 
0399 
0399 
0398 
0398 
0397 
0397 
0396 
0396 



0395 
0395 
0396 
0394 
0394 
0393 
0393 
0392 
0392 
0391 



0391 
0391 
0390 
0390 
0389 
0389 
0388 
0388 
0388 
0387 



0387 
0386 
0386 
0385 
0385 
0384 
0384 
0384 
0383 
0383 



0382 
0382 
0381 
0381 
0381 
0380 
0380 
0379 
0379 
0378 



0378 



0378 
0877 
0377 
0377 
0376 
0376 
0375 
0375 
0374 
0374 



h. m. 
2^46 



0374 
0373 
0373 
0372 
0372 
0371 
0371 
0370 
0370 
0370 



0352 
0351 
0351 
0350 
0350 
0349 
0349 
0349 
0348 
0348 



h. m. 
2047' 



0369 
0369 
0368 
0368 
0367 
0367 
0366 
0366 
0366 
0365 



0366 
0364 
0364 
0363 
0363 
0363 
0362 
0362 
0361 
0361 



0360 
0360 
0359 
0359 
0359 
0358 
0358 
0357 
0357 
0356 



0356 
0356 
0355 
0355 
0354 
0354 
0353 
0363 
0363 
0352 



0347 
0347 
0346 
0346 
0346 
0345 
0345 
0344 
0344 
0343 



0326 
0325 
0325 
0324 
0324 
0323 
0323 
0323 
0322 
0322 



h. m. 

^4» 



0343 
0342 
0342 
0342 
0341 
0341 
0340 
0340 
0339 
0339 



0339 
0338 
0338 
0337 
0337 
0336 
0336 
0336 
0335 
0335 



0334 
0334 
0333 
0333 
0333 
0332 
0332 
0331 
0331 
0330 



0330 
0329 
0329 
0329 
0328 
0328 
0327 
0327 
0326 
0326 



0352 0326 



0321 
0321 
0320 
0320 
0319 
0319 
0319 
0318 
0318 
0317 



0317 
0316 
0316 
0316 
0315 
0315 
0314 
0314 
0313 
0313 



0313 
0312 
0312 
0311 
0311 
0310 
0310 
0310 
0309 
0309 



0308 
0308 
0307 
0307 
0307 
0306 
0306 
0305 
0305 
0304 



0304 
0304 
0303 
0303 
0302 
0302 
0301 
0301 
0300 
0300 



0300 
0299 
0299 
0298 
0298 
0297 
0297 
0297 
0296 
0296 



0295 
0295 
0294 
0294 
0294 
0293 
0293 
0292 
0292 
0291 



0291 
0291 
0290 
0290 
0289 
0289 
0288 
0288 
0288 
0287 



0287 
0286 
0286 
0285 
0285 
0285 
0284 
0284 
0283 
0283 



0282 
0282 
0282 
0281 
0281 
0280 
0280 
0279 
0279 
0279 



0278 
0278 
0277 
0277 
0276 
0276 
0276 
0275 
0275 
0274 



03001 0274 



8. 







1 

2 
3 
4 

5 
6 

7 
8 
9 



10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 



2a 

21 



23 
24 
25 
26 
27 
28 
29 



30 
31 
32 
33 

34 
35 
36 
37 

38 
39 



40 
41 
42 
43 

44 
45 
46 
47 

48 
49 



50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



60 



228 
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8. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. IB. 


h. m. 


h* in. 


h. nL 


h. m. 


8. 


jr 


2049' 


20 50' 


2^51' 


2^52' 


2^63' 


2054' 


2055' 


2^56' 


2057' 


2^58' 


2<^59' 


a 





0274 


0248 


0223 


0197 


0172 


0147 


0122 


0098 


0073 


0049 


0024 





1 


0273 


0248 


0222 


0197 


0172 


0147 


0122 


0097 


0073 


0048 


0024 


1 


2 


0273 


0247 


0222 


0197 


0171 


0146 


0122 


0097 


0072 


0048 


0023 


2 


3 


0273 


0247 


0221 


0196 


0171 


0146 


0121 


0096 


0072 


0047 


0023 


S 


4 


0272 


0247 


0221 


0196 


0171 


0146 


0121 


0096 


0071 


0047 


0023 


4 


5 


0272 


0246 


0221 


0195 


0170 


0145 


0120 


0096 


0071 


0046 


0022 


5 


6 


0271 


0246 


0220 


0195 


0170 


0145 


0120 


0095 


0071 


0046 


0022 


6 


T 


0271 


0245 


0220 


0194 


0169 


0144 


0119 


0095 


0070 


0046 


0021 


7 


8 


0270 


0245 


0219 


0194 


0169 


0144 


0119 


0094 


0070 


0045 


0021 


8 


9 


0270 


0244 


0219 


0194 


0169 


0143 


0119 


0094 


0069 


0045 


0021 


9 


10 


0270 


0244 


0219 


0193 


0168 


0143 


0118 


0093 


0069 


0044 


0020 


10 


11 


0269 


0244 


0218 


0193 


0168 


0143 


0118 


0093 


0068 


0044 


0020 


11 


12 


0269 


0243 


0218 


0192 


0167 


0142 


0117 


0093 


0068 


0044 


0019 


12 


13 


0268 


0243 


0217 


0192 


0167 


0142 


0117 


0092 


0068 


0043 


0019 


13 


14 


0268 


0242 


0217 


0192 


0166 


0141 


0117 


0092 


0067 


0043 


0019 


14 


15 


0267 


0242 


0216 


0191 


0166 


0141 


0116 


0091 


0067 


0042 


0018 


15 


16 


0267 


0241 


0216 


0191 


0166 


0141 


0116 


0091 


0066 


0042 


0018 


16 


17 


0267 


0241 


0216 


0190 


0165 


0140 


0115 


0091 


0066 


0042 


0017 


17 


18 


0266 


0241 


0215 


0190 


0165 


0140 


0115 


0090 


0066 


0041 


0017 


18 


10 


0266 


0240 
0240 


0215 


0189 


0164 


0139 


0114 


0090 


0065 


0041 


0017 


19 


20 


0265 


0214 


0189 


0164 


0139 


0114 


0089 


0065 


0040 


0016 


20 


21 


0265 


0239 


0214 


0189 


0163 


0139 


0114 


0089 


0064 


0040 


0016 


21 


22 


0264 


0239 


0213 


0188 


0163 


0138 


0113 


0089 


0064 


0040 


0015 


22 


23 


0264 


0238 


0213 


0188 


0163 


0138 


0113 


0088 


0064 


0039 


0015 


23 


24 


0264 


0238 


0213 


0187 


0162 


0137 


0112 


0088 


0063 


0039 


0015 


24 


25 


0263 


0238 


0212 


0187 


0162 


0137 


0112 


0087 


0063 


0038 


0014 


25 


26 


0263 


0237 


0212 


0187 


0161 


0136 


0112 


0087 


0062 


0038 


0014 


26 


27 


0262 


0237 


0211 


0186 


0161 


0136 


0111 


0087 


0062 


0038 


0013 


27 


28 


0262 


0236 


0211 


0186 


0161 


0136 


0111 


0086 


0062 


0037 


0013 


28 


20 


0261 


0236 


0211 


0185 


0160 


0135 


0110 


0086 


0061 


0037 


0012 


29 


30 


0261 


0235 


0210 


0185 


0160 


0185 


0110 


0085 


0061 


0036 


0012 


30 


31 


0261 
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1.052336 


06510 


^ 


1.0M890 


Shv. 


v:. 


^ 


PmO 


y^. 


.«^, 


'^ 


,™l 


W. 


foj 


■Veaei. 


Suimr 


Vened. 


95= 


94° 


93° 


9T 



254 TABLE XXXVL 

Natural Versed and Saversed Sines. 



// 

Yen. 




1 
2 
3 
4 
5 
6 
T 
8 

10 

11 
12 
18 
14 
U 
16 
17 
18 
10 
20 



1966101 
66301 
65682 
65073 
66263 
66654 
66845 
67136 
67426 
67717 
68006 



968296 
68580 
68880 
60171 
60461 
60752 
70043 
70334 
70624 
70015 



21 



23 
24 
26 
26 
27 
28 
29 
30 



31 



34 
36 

36 
37 

38 



40 



41 
42 
43 

44 
46 
46 
47 

48 
49 
50 



61 
62 
63 

64 
66 

66 
67 
68 
60 
60 



88° 



071206 
71407 
71788 
72078 
72360 
72660 
72051 
73241 
73632 
73823 



074114 
74405 
74695 
74986 
75277 
75568 
76859 
76140 
76440 
76731 



OnQ22 
77313 
77663 
77804 
78185 
78476 
78767 
79058 
79348 
70639 



Put! 

for 

n 



1.034800 0.982648 1.017462 



6 
10 
15 
19 
24 
29 
34 
SO 
44 
48 



63 
68 
68 

68 
73 

78 
82 
87 

02 
97 



102 
107 

nil 

116 

121 

12^ 

131 

1361 

141 

145] 



1601 

166 

160 

166 

170 

176 

179 

184 

189 

194 



34609 
34318 
34027 
33787 
83446 
83165 



32574 
32283 
31992 



1.0317021 
31411 
311201 
80629 
30539 
30248 
20057 
20666 
20376 
20065 



28503 
28212 
27022 
27631 
27340 
27040 
2675 




89° 



Put! 

for 
ft 



83129 
88420 
83711 
84002 
84293 
84583 
84874 
86166 
85456 



0.086747 



17162 
101 16871 
15 16680 
10 16280 
241 16006 
15707 
15417 
16126 
14836 
14544 



86329 
86619 
86910 
87201 
8749S 
87783 
88074 
88365 



6811.014253 
13062 
681 13671 
68 13381 
781 13000 
12790 
12608 
12217 
11026 
071 11636 



78 
88 
87 



1.028794 0^088656 



88046 

80237 

80528 

89810 

00110 

00401 

006921 

00083 

01273 



.026886 
25605 
25305 
26014 
24723 
244321 
24141 
23851 
236601 
23269 



1991.082078 
204 22687 
208 22397 
213 22106 
2181 21816 
21524 
21233 
233 20942 
238 206521 
242 20361 



979930 
80221 
80612 
80808 
81093 
81384 
81675 
81966 
82257 

1982648 



Yen. 



247 
252 
267 



267 
271 

2761 
281 
286) 
291 



1.020070 
19779 
19488 
19197 
18907 
18616 
18325 
18034 



Puts 
for 

1 " 



Ia99l564 
91855 
92146 
02437 
02728 
03010 
03810 
03600 
03801 
04182 



1.017452 



^004473 
04764 
05055 
06846 
05637 
06028 
06218 
06600 
06800 
07091 



lOa 1.011344 



107 
112 
116 
121 
126 
131 
136 
141 
146 



11064 
10768 
10472 
10181 
00600 
00600 
09306 
09017 
06727 



1601 

166 

160 

166 

170 

176 

179 

184 

189 

194 058181 



1.008436 
08146 
07854 
07563 
07272 
06981 
06690 
06400 
06109 



204 
209 
218 
218 



0.997882 
97673 
97964 
96266 
98546 
98836 
99127 
99418 



17743 0.990709 



10911.006627 
06286 
04045 
04664 
04363 
04072 
03782 
03491 
03200 
02909 



238 



243 



247 
262 
257 



267 
272 

276 
281 



1.000000 



291 



Parta 

far 

tt 



14)02618 
02327 
02036 
01745 
01454 
01164 
00873 
00582 
00291 

1.000000 



60 
59 
.68 
67 
56 
65 
54 
53 
52 
61 
60 



40 
48 
47 
46 
46 
44 
43 
42 
41 
40 



38 
87 
36 
36 
34 
33 
32 
31 
30 



20 
28 
27 
26 
26 
24 
23 
22 
21 
20 



10 
18 
17 
16 
15 
14 
13 
12 
11 
10 




8 
7 
6 
6 
4 
8 
2 
1 




YoMd. 



91^ 



90O 






TABLE XXXVII. 

For reducing Sidbreal to 
Mean Solar Time. 



Hn. 



1 
2 
3 



4 
5 
6 



7 
8 




10 
11 
12 



10 
20 
21 



24 









0i88 





19^66 





2a49 





89L32 





4ftl5 





5&96 


1 


&81 


1 


18.64 


1 


2847 



1 
1 
1 



8&80 
48.18 
67.96 



13 


^ 


r.78 


14 


2 


17.61 


16 


2 


27.44 


16 


2 


87.27 


17 


2 


47.10 


18 


2 


56.93 



3 
3 

3 



6.76 
16.59 
26.42 



3 
3 
3 



86.25 
4&06 
654)1 



Min. 



1 
2 
8 



4 
6 
6 



7 
8 




10 
11 
12 



18 
14 
16 



16 
17 
18 



19 
20 
30 



40 
50 
60 



ai6 

a33 
049 



0^ 
0.82 
a98 



1.16 
1.31 
147 



1.64 
1.80 
1.97 



2.13 
2.29 
246 



2.62 

2.78 
2.95 



8.11 
8.28 

4.m 



fr65 
&19 
9l88 



See. 1 SeCi 



1 
2 
8 



04)0 
0.01 
04)1 



4 

6 
6 



7 
8 
9 



10 
11 
12 



13 
14 
15 



16 
17 
18 



19 
20 
30 



40 
60 
60 



04)1 

aoi 
ao2 



ate 

04)2 
04)2 



0.03 
04»3 
04)3 



04)4 
04)4 
04)4 



04M 
04)6 
04)6 



a05 

ao6 

0.06 



ail 
ai4 
ai6 



TABLE XXXVIII. 

For reducing Mean Solar to 
Sidereal Tiite. 



Hx& 



1 
2 

8 



4 
6 
6 



7 
8 
9 



10 
11 
12 



13 
14 
16 



16 
17 

18 



10 
20 
21 



Min. Sec 









a86 

19.71 
29.57 









89L43 
49.28 
69.14 



1 
1 
1 



8.99 
18.86 
28.71 



1 
1 
1 



88.66 
4842 
68.28 



2 
2 
2 



8.13 
17.99 
27.86 



2 
2 
2 



87.70 

47.56 
6742 



3 
8 
3 



7.27 
17.13 
26.99 



Min* 



1 
2 
8 



4 
6 
6 



7 
8 
9 



10 
11 
12 



13 
14 
15 



16 
17 

18 



23 
24 



8 
8 
3 



36.84 
46.70 
56.65 



19 
20 
30 



Sec. 



ai6 
a33 

049 



a66 

082 

a99 



1.16 
1.31 
148 



1.64 
1.81 
1.07 



2.14 
2.80 
246 



2.63 
2.70 
2.06 



40 
50 
60 



8.12 
8.28 

4.98 



1 

2 
8 



4 

6 
6 



7 
8 




10 
11 
12 



13 
14 
16 



16 
17 

18 



10 
20 
30 



6.57 
8.21 
0.86 



40 
50 
60 



04)0 

aoi 

OOl 



aoi 
aoi 

04)2 



6.02 
0412 

aQ2 



aiis 
aos 

008 



O04 
O04 
O04 



O04 
O06 
O05 



005 
O05 
008 



Oil 
OI4 
016 











MHi^ 










m^^M 


■H^H 




^^^^^< 


^^^^^k 


TABLE XXXIX. 255 | 


LOGARITHMIC 


DIFFBRENGB.' 1 

........ ■ 


Moon's 
Hor. 


Apfp. Alt. Moon's Center. 


Dtff. 


Mdon's 
Hor. 


App. Alt Moon's Center. 


Diff. 












to 












to 


Par. 


3^ 


4" 
9727 


5^ 
9612 


&" 


r 


lOO' 


Par., 


8« 


9^ 

9148 


10® 

9032 


11« 


l^ 


lOO' 


68' 0* 


9.990839 


9496 


9380 


193 


53' 0* 


9.999264 


8917 


8808 


192 


10 


9838 


9726 


9610 


9494 


9377 


198 


10 


9261 


9144 


9028 


8918 


8798 


192 


20 


9830 


9728 


9608 


9491 


9374 


194 


20 


9257 


9140 


9024 


ovoo 


8794 


198 


80 


983j^ 


9721 


9606 


9489 


9371 


194 


80 


9254 


9187 


9021 


8904 


8789 


194 


40 


9833 


9720 


9604 


9486 


9369 


195 


40 


9251 


9188 


9017 


8900 


8784 


194 


. 50 


9932 


9718 


9602 


9484 
9481 


9366 
9363 


195 


50 


1)247 


9129 
9126 


9018 
9009 


8895 
8891 


8779 


195 


54 


9.999831 


9716 


9699 


196 


54 


9.999244 


8774 


196 


10 


9829 


9714 


9697 


9479 


9360 


196 


10 


9241 


9122 


9005 


8887 


8770 


197 


20 


9828 


9713 


9595 


9476 


9357 


197 


20 


9238 


9119 


9001 


KKK2 


8765 


197 


80 


9827 


9711 


9593 


9474 


9354 


197 


80 


9284 


9115 


8997 


8878 


8760 


198 


40 


9826 


9709 


9591 


9471 


9351 


198 


40 


9231 


9112 


8993 


8874 


8756 


199 


60 


9824 


9707 


9589 


9469 
9466 


9348 
9345 


199 


60 


9228 


9108 
9105 


8989 


8869 


8751 


199 


65 


9.999823 


9706 


9587 


200 


55 


9.999225 


8985 


8865 


8746 


200 


10 


9821 


9704 


9584 


9464 


9340 


200 


10 


9222 


9101 


8981 


8860 


8742 


201 


20 


9820 


9702 


9582 


9461 


9339 


201 


20 


9219 


9098 


8977 


8856 


8737 


201 


30 


9819 


9700 


9580 


9459 


9387 


201 


80 


9216 


9094 


8978 


8852 


8732 


202 


40 


9817 


9699 


9578 


9456 


9334 


202 


40 


9212 


9091 


8969 


8847 


8727 


202 


50 


9816 


9697 
9695 


9576 
9574 


9454 
9451 


9331 
9328 


202 


60 


9209 


9087 


8965 
8961 


8843 
8889 


8722 

8718 


203 


56 


9.999816 


203 


56 


9.999206 


9083 


208 


10 


9813 


9693 


9571 


9449 


9325 


203 


10 


9203 


9079 


8957 


8834 


8718 


204 


20 


9812 


9692 


9569 


9447 


9322 


204 


20 


9199 


9076 


8963 


8880 


8708 


205 


SO 


9811 


9690 


9567 


9444 


9320 


205 


80 


9196 


9072 


8949 


8826 


8704 


205 


40 


9809 


9688 


9565 


9442 


9317 


205 


40 


9193 


9069 


8945 


8821 


8699 


206 


50 


9808 


9686 


9563 


9439 
9437 


9314 


206 


50 


9190 


9065 
9062 


8941 
8937 


8817 
8818 


8694 
8690 


206 


57 


9.999807 


9685 


9561 


9811 


207 


57 


9.999186 


207 


10 


9806 


9683 


9559 


9434 


9308 


207 


10 


9183 


9058 


8934 


8808 


8685 


208 


20 


9804 


9681 


9557 


9432 


9305 


208 


20 


9180 


9055 


8930 


8804 


8680 


209 


80 


9803 


9680 


9555 


9429 


9303 


209 


80 


9176 


9051 


8926 


8800 


8676 


210 


40 


9801 


9678 


9553 


9497 


9300 


209 


40 


9178 


9048 


8922 


8795 


8671 


211 


60 


980O 


9676 
9675 


9551 
9549 


9424 
9422 


9297 


210 


56 


9170 


9044 


8918 


8791 


8666 


212 


58 


9.999799 


9294 


211 


58 


9.999167 


9040 


8914 


8787 


8662 


212 


10 


9797 


9673 


9546 


9419 


9291 


211 


10 


9168 


9037 


8919 


8782 


8657 


218 


20 


9796 


9671 


9544 


9417 


9288 


212 


20 


9160 


9083 


8906 


8778 


8652 


213 


80 


9794 


9669 


9542 


9414 


9286 


212 


80 


9157 


9029 


8902 


8774 


8648 


214 


40 


9793 


9668 


9540 


9412 


9283 


218 


40 


9154 


9026 


8898 


8769 


8648 


214 


60 


9791 


9666 
9664 


9538 
9536 


9409 
9407 


9280 
9277 


214 


60 


9151 


9022 
9018 


8894 


8765 


8638 
8684 


215 


59 


9.999790 


214 


59 


9.999147 


8890 


8761 


215 


10 


9780 


9662 


9533 


9404 


9274 


215 


10 


9144 


9014 


8886 


8756 


8629 


216 


20 


9787 


9661 


9531 


9402 


92711 


216 


20 


9141 


9011 


8882 


8762 


8624 


216 


fto 


9786 


9659 


9529 


9399 


9268 


217 


80 


9187 


9007 


8878 


8748 


8619 


217 


40 


9t85 


9657 


9527 


9397 


9265 


217 


40 


9134 


9004 


8874 


8748 


8615 


217 


50 


9783 


9656 
9653 


9525 
9523 


9394 
9392 


9262 
9259 


218 


50 


9181 


9000 


8870 
8866 


8739 
8735 


8610 
8605 


218 


60 


9.999782 


218 


60 


9.999128 


8997 


218 


10 


9781 


9652 


9520 


9889 


9257 


219 


10 


9124 


8993 


8862 


8780 


8600 


219 


20 


^79 


9650 


9518 


0887 


9254 


219 


20 


9121 


8990 


8858 


8726 


8596 


220 


80 


9778 


9648 


9516 


9384 


9251 


220 


80 


9118 


8986 


8854 


8722 


8591 


220 


40 


9777 


9646 


9514 


9382 


9248 


220 


40 


9115 


8982 


8850 


8717 


8586 


221 


60 


9775 


9645 
9643 


9512 
9510 


9370 
9376 


9246 


221 


50 


9112 


8979 
8975 


8846 
8842 


8713 
8709 


8581 


222 


61 


9.999774 


9242 


222 


61 


9.999108 


8577 


222 


10 


9772 


9641 


9507 


9374 


9239 


223 


10 


0105 


8971 


8888 


8704 


8672 


223 


20 


9771 


9639 


9505 


9371 


9236 


223 


20 


0102 


8968 


8834 


8700 


8567 


223 


80 


0769 


9688 


9503 


9869 


9233 


224 


80 


9098 


8964 


8830 


8695 


8562 


224 


40 


9768 


0686 


9501 


9866 


9280 


225 


AO 


0095 


8960 


8826 


8691 


8558 


224 


60 


9766 


9634 
9632 


94Q9 
9497 


9864 
9361 


9227 
9224 


225 


50 


9092 


8957 


8H2ti 


8687 


8553 


225 


62 


9.999765 


226 


62 


9.999089 


8953 


8818 


8683 


8548| 225 | 


P. parts toiV 2» 8" 4' 6' 6^ t' 8* 9* ) *a 
sec. ofpar.^0 01111222 5S 


Pi pan 


ts to( 1' 2* 8'' 4* 5» 6* 7" 8' 9» \jA 


sec. of 


ptar.l 011122288 SS 









256 TABLE XXXIX. | 


LOGARITHMIC 


DIFFERENCE. 1 


Moon's 
Hor. 


App. Alt Moon's Center. 


Diff. 


Moon's 
Hor. 


App. Alt Moon's'Center. 


Diff. 












to 












to 


Fkr. 


13^ 


14" 


16" 


16" 


17" 


lOO' 


Par. 


18" 


19" 
8013 


20" 


21" 


22" 


lOO' 


5»' if 


O QOAARft 


8674 


8461 


8348 


8236 


188 


53' 0» 


9.998124 


7902 


7792 


7684 


184 


10 


8683 


8569 


8456 


8342 


8230 


189 


10 


8117 


8006 


7895 


7784 


7675 


185 


20 


8678 


8663 


8449 


8336 


8223 


190 


20 


8110 


7998 


7887 


7776 


7667 


185 


SO 


8673 


8568 


8443 


8329 


8217 


191 


SO 


8104 


7991 


7880 


7769 


7650 


186 


40 


8668 


8668 


8437 


8323 


8210 


191 


4P 


8097 


7984 


7872 


7761 


7661 


186 


50 


8663 


8547 


8482 
8426 


8317 


8203 


192 


50 


8090 


7977 


7866 


7753 


7643 


187 


54 


9.998668 


8642 


8311 


8197 


192 


54 


9.998083 


7970 


7857 


7745 7635 


18T 


10 


8663 


8637 


8420 


8305 


8190 


193 


10 


8076 


7963 


7850 


7737 


7626 


188 


20 


8648 


8531 


8414 


8299 


8184 


193 


20 


8069 


7956 


7842 


7730 


7618 


188 


SO 


8643 


8526 


8409 


8293 


8177 


194 


SO 


8063 


7948 


7835 


7722 


7610 


189 


40 


8638 


8521 


8403 


8287 


8171 


195 


40 


8056 


7941 


7827 


7714 


7602 


189 


50 


8633 


8515 
8610 


8397 


8281 


8164 


195 


60 


8049 


7934 
7927 


7820 
7812 


7706 


7594 


190 


55 


9.098628 


8391 


8276 


8158 


196 


55 


9.998042 


7698 


7586 


190 


10 


8623 


8504 


8386 


8260 


8151 


196 


10 


8036 


7920 


7805 


7690 


7577 


191 


20 


8618 


8498 


8380 


8262 


8146 


197 


20 


8028 


7913 


7798 


7683 


7560 


191 


SO 


8613 


8493 


8374 


8256 


8138 


107 


SO 


8022 


7905 


7790 


7675 


7561 


192 


40 


8607 


8488 


8368 


8250 


8132 


198 


40 


8016 


7898 


7782 


7667 


755S 


192 


50 


8602 


8482 
8477 


8363 
8357 


8244 

8238 


8126 
8119 


198 


60 


8008 


7891 


7775 


7659 


7545 


193 


66 


9.998697 


199 


56 


0.908001 


7884 


7767 


7651 


7537 


198 


10 


8692 


8471 


8351 


8232 


8112 


199 


10 


7994 


7877 


7760 


7644 


7528 


194 


20 


8587 


8466 


8346 


8225 


8106 


200 


2Q 


7987 


7869 


7762 


7636 


7620 


194 


SO 


8682 


8460 


8339 


8219 


8099 


201 


SO 


7981 


7862 


7745 


7628 


7612 


195 


40 


8577 


8466 


8334 


8213 


8093 


201 


40 


7974 


7865 


7737 


7620 


7504 


196 


60 


8572 


8449 


8328 
8322 


8207 


8086 


202 


50 


7967 


7848 


7730 
7722 


7612 


7495 


196 


67 


9.998667 


8444 


8201 


8080 


202 


57 


9.997960 


7841 


7604 


7487 


197 


10 


8562 


8439 


8316 


8195 


8073 


208 


10 


7963 


7834 


7716 


75967479 


198 


20 


8557 


8438 


8311 


8180 


8067 


203 


20 


7946 


7826 


7707 


7688 


7470 


198 


SO 


8662 


8428 


8306 


8183 


8060 


204 


SO 


7940 


7819 


7700 


7680 


7462 


199 


40 


8646 


8423 


8299 


8177 


8064 


205 


40 


7933 


7812 


7692 


7672 


7454 


200 


50 


8641 


8418 
8412 


8294 
8288 


8171 
8165 


8047 
8041 


206 


50 


7926 


7805 
7798 


7685 
7677 


7664 
7656 


7446 
7438 


200 


58 


0.9986S6 


206 


68 


9.997919 


201 


10 


8631 


8407 


8282 


8159 


8034 


207 


10 


7912 


7790 


7670 


7549 


7429 


201 


90 


8626 


8401 


8276 


8152 


8028 


207 


20 


7906 


7783 


7662 


7541 


7421 


202 


SO 


8621 


8396 


8271 


8146 


8021 


208 


SO 


7899 


7776 


7666 


7633 


7413 


203 


40 


8516 


8391 


8265 


8140 


8015 


209 


40 


7892 


7769 


7647 


7526 


7405 


203 


60 


8611 


8385 
8880 


8259 


8134 


8008 


209 


60 


7885 


7762 
7764 


7640 
7632 


7617 
7509 


7396 

7388 


204 


59 


9.998506 


8263 


8128 


8002 


210 


59 


9.997878 


204 


10 


8601 


8374 


8247 


8122 


7996 


211 


10 


7871 


7747 


7625 


7501 


7380 


205 


20 


8496 


8369 


8241 


8116 


7989 


211 


20 


7864 


7740 


7617 


7493 


7371 


205 


SO 


8491 


8363 


8235 


8100 


7982 


212 


SO 


7858 


7733 


7610 


7486 


7363 


206 


40 


8486 


8358 


8230 


8103 


7976 


212 


40 


7851 


7726 


7602 


7478 


7856 


206 


50 


8481 


8352 

8347 


8224 

8218 


8097 
8091 


7969 
7963 


213 


50 


7844 


7718 


7594 
7586 


7470 
7462 


7847 


207 


60 


9.998476 


213 


60 


9.997837 


7711 


7339 


207 


10 


8471 


8341 


8212 


8085 


7956 


214 


10 


7830 


7704 


7579 


7454 


7330 


208 


20 


8466 


8336 


8206 


8078 


7950 


215 


20 


7823 


7606 


7671 


7446 


7322 


208 


SO 


8461 


8330 


8201 


8072 


7943 


215 


SO 


7817 


7689 


7664 


7438 


7314 


209 


40 


8456 


8326 


8195 


8066 


7937 


216 


40 


7810 


7682 


7556 


7430 


7306 


210 


50 


8460 


8319 
8314 


8189 
8183 


8060 
8064 


7930 


216 


50 


7803 


7675 
7667 


7649 
7541 


7422 
7414 


7297 
7290 


211 


61 


9.998446 


7924 


21T 


61 


9.997796 


211 


10 


8440 


8308 


8177 


8047 


7917 


217 


10 


7789 


7660 


7584 


7407 


7281 


212 


20 


8436 


8303 


8171 


8041 


7911 


218 


20 


7782 


7653 


7526 


7899 


7273 


213 


30 


8430 


8297 


8166 


8036 


7904 


218 


SO 


7776 


7646 


7519 


7301 


7266 


214 


40 


8426 


8292 


8160 


8029 


7898 


210 


40 


7768 


7638 


7511 


7883 


7267 


214 


60 


8420 


8286 


8154 


8023 


7891 


219 


50 


7761 


7631 
7624 


7504 


7375 


7248 
7240 


215 


62 


9.998416 


8281 


8149 


8017 


7886 


220 


62 


9.997754 


7496 


7367 


216 


P. iMots to« 1* 2* S* 4' 5» 6* T* 8* 9* JuS 
sec. of par.) 1122S4456 5cg 


P. part 


ts toj 1» 2* S'' 4* 5' 6» 7» 8» 9* >.a 

par.ll 12344566 5S 


sec. of 











TABLE XXXIX. 267 




LOGARITHMIC 


DIFFERENCE. 1 


Moon's 
Hor. 
PJir. 


App. Alt. Moon's Center. 


Diff. 


Moon's 
Hor. 
Par. 


App. Alt. Moon's Center. 


Diff. 


23° 


240 

7468 


25*^ 


26° 


27° 

7162 


to 
lOO' 


28° 


29° 

6945 


30° 
6844 


31° 
6743 


32° 
6648 


to 
lOO' 


58' O' 


9.997676 


7362 


7256 


176 


53' 0» 


9.997048 


168 


10 


7568 


7459 


7353 


7247 


7142 


177 


10 


7038|69S6 


6833 


6732 


6632 


169 


20 


7559 


7450 


7844 


7288 


7132 


177 


20 


7028 


6924 


6822 


6721 


6620 


169 


80 


7560 


7442 


7334 


7228 


7122 


178 


30 


7017 


6914 


6812 


6710 


6609 


170 


40 


7541 


7433 


7826 


7218 


7112 


179 


40 


7007 


6903 


6801 


6699 


6597 


170 


50 


75S3 


7424 
7416 


7316 
7307 


7209 
7199 


7102 
7092 


179 


50 


6997 


6893 
6882 


6790 
6779 


6688 
6676 


6586 


171 


54 


9.997524 


180 


64 


9.996987 


6574 


172 


10 


7616 


7406 


7297 


7190 


7082 


180 


10 


6977 


6872 


6768 


6665 


6563 


172 


20 


7607 


7397 


7288 


7180 


7072 


181 


20 


6966 


6861 


6757 


6654 


6551 


173 


SO 


7499 


7388 


7279 


7171 


7063 


182 


80 


6966 


6860 


6746 


6648 


6540 


173 


40 


7490 


7380 


7270 


7161 


7063 


182 


40 


6946 


6840 


673£^ 


6682 


6528 


174 


50 


7482 


7371 
7362 


7260 
7251 


7162 
7142 


7043 
7033 


183 


50 


6986 


6829 
6819 


6724 
6718 


6620 
6609 


6517 
6605 


174 


65 


9.997473 


183 


55 


9.996926 


175 


10 


7464 


7363 


7242 


7182 


7023 


184 


10 


6916 


6808 


6703 


6697 


6494 


176 


20 


7456 


7344 


7233 


7123 


7013 


184 


20 


6905 


6798 


6692 


6686 


6482 


176 


80 


7447 


7336 


7223 


7113 


7003 


185 


SO 


6896 


6787 


6681 


6675 


6471 


177 


40 


7439 


7826 


7214 


7103 


6993 


186 


40 


6885 


6776 


6670 


6564 


6459 


177 


60 


7430 


7318 
7309 


7206 
7196 


7094 


6983 


186 


50 


6875 


6766 


6669 
6648 


6658 
6541 


6448 
6436 


178 
178 


66 


9.997421 


7084 


6973 


187 


66 


9.996864 


6755 


10 


7413 


7800 


7187 


7076 


6964 


187 


10 


6864 


6745 


6638 


6530 


6425 


179 


20 


7404 


7291 


7177 


7065 


6964 


188 


20 


6844 


6784 


6627 


6519 


6413 


179 


80 


7396 


7282 


7168 


7056 


6944 


188 


80 


6834 


6724 


6616 


6508 


6402 


180 


40 


7387 


727S 


7159 


7046 


6934 


189 


40 


6824 


6713 


6605 


6497 


6390 


181 


60 


7879 


7264 
7256 


7149 
7140 


7087 
7027 


6924 
6914 


189 


50 


6818 


6703 


6594 


6486 


6379 


181 


57 


9.997370 


190 


67 


9.996803 


6692 


6683 


6474 


6367 


182 


10 


7361 


7246 


7181 


7018 


6904 


190 


10 


6793 


6682 


6573 


6468 


6366 


182 


20 


7353 


7237 


7122 


7008 


6894 


191 


20 


6788 


6671 


6662 


6462 


6344 


183 


80 


7344 


7228 


7113 


6999 


6884 


191 


80 


6772 


6661 


6561 


6441 


6883 


184 


40 


7336 


7220 


7103 


6989 


6876 


192 


40 


6762 


6660 


6540 


6480 


6821 


184 


50 


7327 


7211 
7202 


7094 
7086 


6980 
6970 


6865 
6866 


192 


60 


6752 


6640 
6629 


6629 
6518 


6418 


6310 


186 


68 


9.997319 


198 


68 


9.996742 


6407 


6298 


185 


10 


7310 


7193 


7076 


6961 


6845 


198 


10 


6731 


6619 


6608 


6396 


6287 


186 


20 


7302 


7184 


7066 


6951 


6835 


194 


20 


6721 


6608 


6497 


6885 


6276 


186 


80 


7293 


7175 


7067 


6942 


6825 


194 


80 


6711 


6597 


6486 


6874 


6264 


187 


40 


7284 


7166 


7048 


6932 


6815 


195 


40 


6701 


6587 


6476 


6362 


6262 


187 


60 


7276 


7167 
7148 


7039 


6923 


6805 
6795 


195 


50 


6690 


6576 
6566 


6464 
6458 


6351 
6840 


6241 
6229 


188 


69 


9.997267 


7029 


6913 


196 


59 


9.996680 


188 


10 


7269 


7139 


7020 


6904 


6785 


196 


10 


6670 


6655 


6442 


6829 


6218 


189 


20 


7250 


7180 


7011 


6894 


6775 


197 


20 


6659 


6544 


6431 


6318 


6206 


189 


80 


7241 


7122 


7002 


6884 


6766 


198 


80 


6649 


6534 


6420 


6807 


6195 


190 


40 


7288 


7113 


6992 


6876 


6756 


198 


40 


6639 


6523 


6409 


6295 


6188 


190 


50 


7224 


7104 


6983 


6865 


6746 
6736 


199 


50 


6629 


6513 
6502 


6398 
6887 


6284 


6172 


191 


60 


9.997216 


7096 


6974 


6865 


199 


60 


9.996619 


6278 


6160 


191 


10 


7207 


7086 


6965 


6846 


6726 


200 


10 


6608 


6492 


6877 


6262 


6149 


192 


20 


7199 


7077 


6956 


6836 


6716 


201 


20 


6698 


6481 


6366 


6261 


6137 


192 


SO 


7190 


7068 


6946 


6827 


6706 


201 


80 


6688 


6471 


6356 


6289 


6126 


193 


40 


7182 


7060 


6937 


6817 


6696 


202 


40 


6578 


6460 


6844 


6228 


6114 


193 


50 


7173 


7051 
7042 


6928 
6918 


6808 
6798 


6686 
6676 


202 


50 


6567 


6449 
6439 


6333 
6822 


6217 


6103 


194 


61 


9.997164 


203 


61 


9.996567 


6206 


6091 


194 


10 


7166 


7033 


6909 


6788 


6666 


204 


10 


6647 


6428 


6812 


6195 


6080 


196 


20 


7147 


7024 


6900 


6779 


6657 


205 


20 


6637 


6418 


6301 


6184 


6068 


196 


30 


7139 


7016 


6891 


6769 


6647 


205 


80 


6626 


6407 


6290 


6172 


6057 


196 


40 


7180 


7006 


6882 


6759 


6637 


206 


40 


6516 


6897 


6279 


6161 


6045 


197 


50 


7122 


6997 


6872 
6868 


6749 
6740 


6627 
6617 


206 


50 


6506 


6386 

16876 


6268 
6267 


6160 


6034 


197 


62 


9.997113 


6988 


207 


62 


9.996496 


61S9 


6022I 196 g 
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par.^ 123345678 5^ 
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to toU' 2* S* 4' 5* e* 7» 8' 9» ^ja 
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par.l 12S46789l0 5(a 




I 


Ck 





268 TABLE XXXIX. 


LOGARITHMIC 


DIFFBRENCE. 1 


Moon's 
Hor. 

Par. 


App. Alt. Moon's Center. 


Diff. 


Moon's 
Hor. 
Far. 


App. Alt Moon's Center. 


Diff. 


33° 


34° 

6447 


36° 
6351 


36° 

6256 


37° 

6162 


to 
lOO' 


38° 


39° 
5977 


40° 

5887 


41° 

5798 


42° 
5711 


to 
100* 


68' 0* 


9.996545 


159 


58' 0* 


9.996069 


149 


10 


6588 


6485 


6338 


6243 


6149 


159 


10 


6056 


5964 


5873 


5784 


5697 


150 


20 


6521 


6428 


6326 


6230 


6186 


160 


20 


6042 


5950 


5859 


5770 


5682 


150 


80 


6509 


6411 


6314 


6217 


6123 


161 


80 


6029 


5937 


5846 


5756 


5668 


151 


40 


6497 


6899 


6301 


6205 


6110 


161 


40 


6016 


5923 


5882 


5741 


5658 


152 


60 


6485 


6886 
6874 


6289 
6276 


6192 
6179 


6097 
6084 


162 


50 


6003 


5910 
5896 


5818 
5804 


5727 
5713 


5639 


152 


54 


9.996474 


162 


54 


9.996969 


5624 


168 


10 


6462 


6362 


6264 


6167 


6071 


163 


10 


6976 


5888 


5790 


5699 


6610 


158 


20 


6450 


6350 


6252 


6154 


6058 


163 


20 


5963 


5869 


6776 


5685 


5596 


164 


80 


6488 


6338 


6239 


6141 


6045 


164 


80 


5950 


5856 


5762 


5671 


5581 


154 


40 


6427 


6326 


6227 


6128 


6032 


164 


40 


5986 


5842 


5748 


5657 


5567 


155 


50 


6416 


6814 
6802 


6214 
6202 


6116 
6108 


6019 


165 


50 


6928 


5829 


5735 
6721 


5648 


5552 


155 


55 


9.996408 


6006 


165 


55 


9.995910 


5816 


5628 


5538 


156 


10 


6891 


6290 


6189 


6091 


5993 


166 


10 


5896 


5801 


5707 


5614 


5523 


156 


20 


6879 


6277 


6177 


6079 


5980 


166 


20 


5888 


5788 


5698 


5600 


5509 


157 


80 


6868 


6265 


6165 


6065 


5967 


167 


80 


5870 


5774 


5679 


5586 


5494 


157 


40 


6856 


6258 


6152 


6052 


5954 


167 


40 


5856 


5761 


5665 


5572 


5480 


158 


50 


6844 


6241 
6229 


6140 
6127 


6039 
6027 


5941 
5928 


168 
168 


50 


6843 


5747 
5733 


5ai2 
5637 


5558 
5544 


5465 
5451 


158 


56 


9.996882 


56 


9.995880 


158. 


10 


6821 


6217 


6115 


0014 


5915 


169 


10 


5816 


5720 


5628 


5529 


5487 


159 


20 


6809 


6205 


6102 


6001 


5902 


169 


20 


5803 


5706 


5609 


5515 


5422 


159 


80 


6297 


6198 


6090 


5989 


5889 


170 


80 


5790 


5693 


5596 


k5501 


5408 


160 


40 


6285 


6180 


6078 


5976 


5876 


170 


40 


5776 


5679 


5582 


5487 


5394 


160 


50 


6278 


6168 


6065 
6053 


5963 
5950 


5863 
5850 


171 


50 


5763 


5666 
5652 


5568 
5554 


5473 
5459 


5370 
5365 


161 


57 


0.996262 


6156 


171 


57 


9.095750 


161 


10 


6249 


6144 


6040 


5928 


5837 


172 


10 


6736 


5638 


5541 


5444 


5350 


162 


20 


62871 


6182 


6028 


5925 


5824 


172 


20 


5723 


5625 


5527 


5430 


5336 


162 


80 


6226 


6120 


6015 


5912 


5811 


173 


80 


SrllQ 


5611 


5513 


5416 


5321 


162 


40 


6214 


6108 


6002 


5900 


5798 


173 


40 


5696 


5597 


5490 


5402 


5307 


163 


50 


6202 


6006 
6084 


5991 
5978 


5887 
5874 


5785 
5772 


174 


50 


5683 


5584 
5570 


54^5 
5471 


5388 


6292 


163 


58 


9.906190 


174 


58 


9.995670 


5374 


5278 


164 


10 


6178 


6072 


5966 


5861 


5759 


175 


10 


5^6 


5556 


5457 


5359 


5263 


164 


20 


6166 


6060 


5958 


5849 


5746 


175 


20 


5643 


5543 


5443 


5345 


5249 


165 


80 


6155 


6047 


5941 


5886 


5733 


176 


80 


5630 


5529 


5429 


5331 


5234 


165 


40 


6148 


6085 


5929 


5828 


5720 


176 


40 


5616 


5616 


5416 


5817 


5220 


166 


50 


6182 


6028 
6011 


5916 
5904 


5811 
5798 


5707 
5694 


177 


50 


5608 


5502 


5402 

5388 


5308 
5289 


5206 
5191 


166 


69 


9.996119 


177 


59 


9.995590 


5488 


167 


10 


6107 


5999 


5801 


5785 


5680 


178 


10 


6576 


5475 


5374 


5274 


5177 


167 


20 


6096 


5987 


5879 


5772 


5667 


178 


20 


5568 


5461 


5360 


5260 


5163 


167 


80 


6084 


5975 


5866 


5760 


5654 


179 


80 


5550 


5447 


5346 


5246 


5148 


168 


40 


6072 


5962 


5854 


5747 


5641 


179 


40 


5536 


5484 


5882 


5232 


5184 


168 


50 


6060 


6960 


5842 
5829 


5784 
5721 


5628 
5615 


180 


50 


5523 


5420 


5318 


5218 


5119 
5105 


168 


60 


9.996048 


5988 


180 


60 


9.995510 


5407 


6304 


5204 


169 


10 


6087 


5926 


5817 


5708 


5602 


181 


10 


5496 


5893 


5291 


5189 


5090 


169 


20 


6025 


5914 


6804 


5695 


5580 


181 


20 


5488 


5379 


5277 


5175 


5076 


170 


80 


6018 


5902 


5792 


5683 


5576 


182 


30 


5470 


5866 


5263 


5161 


5061 


170 


40 


6001 


5890 


5779 


5671 


5563 


182 


40 


5456 


5352 


5249 


5147 


5047 


171 


50 


5969 


5878 


5767 


5658 
5645 


5550 


183 


50 


5443 


5888 
5325 


5235 
5221 


5183 
5119 


5032 


171 


61 


9.995978 


5866 


6755 


5587 


188 


61 


9.995430 


5018 


172 


10 


5966 


5853 


5742 


5632 


5524 


184 


10 


5416 


5811 


5207 


5104 


5003 


172 


20 


6954 


5841 


6780 


5620 


5511 


184 


20 


5403 


6297 


5198 


5090 


4989 


173 


80 


5948 


5829 


5717 


5607 


5498 


185 


80 


5390 


6284 


5180 


5076 


4974 


173 


40 


5081 


5817 


5705 


5594 


5485 


186 


40 


5876 


5270 


5166 


5062 


4960 


174 


50 


5pi9 


5805 

15798 


6698 


5582 


5472 


187 


50 


5363 


5256 


5152 


5048 
5033 


4945 


174 


62 


9.995907 


5680|556g|5459 


187 


62 


9.995350 


5243 


5138 


4931 


175 
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ts to( 1" 2* 8* 4" 5' 6" 7" 8* 9» \a 


sec. of 


par.( 1 8 4 6 7 810 1113 )(g 
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TABLE XXXIX. 259 | 


LOGARITHMIG 


DIFPBRBNGS. 1 


Moon's 


App. Alt Moon's Center. 


Diff. 


Moon's 
Hor. 
Par. 


App. Ah. Moon's Center. 


Diff. 


Hor. 


43° 


44° 
5540 


45° 
5456 


46° 
5374 


47° 

5294 


to 
100* 


48° 


49° 


60° 


61° 


62° 


to 
lOO' 


53' 0^ 


9.995625 


138 


5^ 0» 


9.905215 


5137 


5061 


4086 


4913 


126 


10 


5610 


5525 


5441 


5350 


5279 


138 


10 


5199 


5121 


5045 


4969 


4896 


126 


20 


5505 


5510 


5426 


5344 


5263 


138 


20 


6183 


5105 


5028 


4962 


4880 


127 


30 


5581 


5495 


5410 


5328 


5247 


139 


30 


5167 


5089 


5012 


4936 


4862 


127 


40 


5566 


5480 


5395 


5313 


5231 


139 


40 


5151 


5072 


4995 


4919 


4846 


127 


50 


5551 


5465 


5380 


5298 
5282 


5216 
5200 


139 


50 


5135 


5056 
5040 


4979 
4962 


4902 

4886 


4829 
4812 


128 


54 


9.995536 


5450 


53a') 


140 


54 


0.995119 


128 


10 


5522 


5435 


5350 


5267 


5184 


140 


10 


5103 


5024 


4946 


4869 


4795 


128 


20 


5507 


5420 


5334 


5251 


5168 


141 


20 


5087 


5008 


4930 


4852 


4778 


129 


30 


5492 


5405 


5319 


5286 


5153 


141 


30 


5071 


4991 


4913 


4886 


4761 


129 


40 


5478 


5390 


5304 


5220 


5137 


142 


40 


5055 


4975 


4897 


4819 


4744 


180 


50 


5463 


5375 
5360 


5289 
5274 


5205 
5189 


5121 
5105 


142 


50 


5089 


4959 
4943 


4880 
4864 


4802 


4727 


180 


55 


9.995448 


148 


55 


9.995023 


4786 


4710 


181 


10 


5434 


5345 


5258 


5174 


5089 


143 


10 


5007 


4926 


4847 


4769 


4693 


181 


20 


5419 


5331 


5243 


5158 


5074 


144 


20 


4991 


4910 


4831 


4752 


4676 


181 


30 


5404 


5316 


5228 


5143 


5058 


144 


30 


4975 


4894 


4814 


4736 


4660 


182 


40 


5390 


5301 


5213 


5127 


5042 


145 


40 


4950 


4878 


4798 


4719 


4648 


182 


50 


5375 


5286 
5271 


5197 


5112 


5026 
5011 


145 


50 


4943 


4861 
4845 


4781 


4702 


4626 
4609 


132 


56 


9.995360 


5182 


5096 


146 


56 


9.994927 


4765 


4686 


138 


10 


5346 


5256 


5167 


5080 


4995 


146 


10 


4911 


4829 


4748 


4669 


4592 


188 


20 


5331 


5241 


5152 


5065 


4979 


147 


20 


4895 


4813 


4782 


4652 


4575 


138 


30 


5316 


5226 


5186 


5049 


4964 


147 


30 


4879 


4796 


4715 


4686 


4558 


134 


40 


5302 


5211 


5121 


5034 


4948 


147 


40 


4863 


4780 


4699 


4619 


4541 


184 


60 


5287 


5195 
5181 


5106 
5091 


5018 
5003 


4932 


148 


50 


4847 


4764 

4748 


4682 


4602 


4324 


135 


57 


9.995272 


4916 


148 


57 


9.904831 


4666 


4586 


4507 


185 


10 


6258 


5166 


5076 


4987 


4901 


149 


10 


4815 


4731 


4649 


4569 


4490 


186 


20 


5243 


5151 


5060 


4972 


4885 


149 


20 


4799 


4715 


4638 


4552 


4473 


186 


80 


5228 


5136 


5045 


4956 


4869 


150 


80 


4783 


4699 


4616 


4586 


4457 


186 


40 


5214 


5121 


5030 


4941 


4853 


150 


40 


4767 


4688 


4600 


4519 


4440 


187 


50 


6199 


5106 
5091 


5015 
5000 


4925 
4910 


4837 
4822 


151 


50 


4751 


4666 
4650 


4588 
4567 


4502 
4486 


4423 
4406 


187 


58 


9.995184 


151 


58 


9.994785 


137 


10 


5169 


5076 


4984 


4894 


4806 


152 


10 


4719 


4684 


4550 


4460 


4889 


188 


20 


5155 


5061 


4969 


4879 


4790 


152 


20 


4703 


4618 


4534 


4452 


4872 


188 


30 


5140 


5046 


4954 


4863 


4775 


152 


80 


4687 


4601 


4517 


4486 


4355 


188 


40 


5125 


5031 


4939 


4848 


4759 


153 


40 


4671 


4585 


4501 


4419 


4388 


189 


50 


5110 


5016 
5001 


4923 
4908 


4882 


4743 


153 


50 


4655 


4569 
4553 


4484 
4468 


4402 


4821 


139 


59 


9.995095 


4817 


4727 


163 


59 


9.994631^ 


4885 


4304 


140 


10 


5081 


4986 


4893 


4801 


4712 


154 


10 


4623 


4536 


4451 


4869 


4287 


140 


20 


5066 


4971 


4878 


4786 


4696 


154 


20 


4607 


4520 


4485 


4852 


4270 


141 


80 


5051 


4956 


4862 


4770 


4680 


155 


30 


4591 


4504 


4418 


4885 


M268 


341 


40 


5037 


4941 


4847 


4755 


4665 


155 


40 


4575 


4488 


4402 


4819 


4286 


142 


50 


5022 


4926 
4911 


4832 
4817 


4730 
4724 


4649 
4633 


156 


50 


4559 


4472 
4455 


4385 


4302 


4220 


142 


60 


9.995007 


156 


60 


9.994543 


4369 


4285 


4203 


142 


10 


4993 


4896 


4801 


4708 


4617 


157 


10 


4527 


4439 


4352 


4260 


4186 


148 


20 


4978 


4881 


4786 


4693 


4601 


157 


20 


4511 


4423 


4336 


4252 


4169 


148 


80 


4963 


4866 


4771 


4677 


4586 


157 


30 


4495 


4407 


4319 


4285 


4152 


148 


40 


4949 


4851 


4756 


4662 


4570 


158 


40 


4479 


4390 


4803 


4219 


4185 


144 


50 


4934 


4836 
4821 


4740 
4725 


4646 
4631 


4554 


158 


50 


4463 


4374 
4358 


4286 


4202 


4118 


144 


61 


9.994919 


4538 


158 


61 


9.994447 


4270 


4185 


4101 


145 


10 


4904 


4806 


4710 


4615 


4523 


159 


10 


4431 


4342 


4253 


4168 


4084 


145 


20 


4890 


4791 


4695 


4600 


4507 


159 


20 


4415 


4325 


4237 


4152 


4067 


145 


30 


4875 


4776 


4679 


4584 


4491 


160 


30 


4399 


4309 


4220 


4135 


4050 


146 


40 


4860 


4761 


4664 


4569 


4476 


160 


40 


4383 


4293 


4204 


4118 


4083 


146 


60 


4845 


4746 
4731 


4649 
4634 


4553 
4538 


4460 
4444 


161 


50 


4367 


4277 


4188 


4101 
4084 


4016 


147 


62 


9.094830 


161 


62 


9.994351 


4260 


4171 


8999 


147 


P. parte to J 1* 2* 8" 4' 5" 6" 7' 8" 9" )^ 
$ec. ofpar.^2 8 4 6 7 9 1012 14 5^ 


P. part 


ts toU' 2^ 8" 4" 5' 6^ 7' g* 9» 14 
par.][2 3 5 7 8 10 1213 15 5(g 


sec. of 
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TABLE XXXIX. 



I.OOARITHMIC DIFFBRBNCE. 



Moon's 
Hor. 
Par. 



6S' (no 
10 
20 
80 
40 
50 



54 
10 
20 
SO 
40 
60 



55 
10 
20 
80 
40 
60 



66 
10 
20 
80 
40 
60 



57 
10 







80 
40 
60 



58 
10 
20 
80 
40 
50 



50 
< 10 



80 
40 
50 



60 
. 10 
20 
SO 
40 
50 



61 
10 
20 
80 
40 
60 



62 



App. Alt Moon's Center. 



63^ 



.004842 
4826 
4808 
4701 
4774 
4757 



1.004780 
4722 
4705 



40884617 



4671 
4654 



0. 



094637 
4620 
4602 
4585 



46684405 



4551 







.004584 
4516 
4409 
4482 
4465 
4448 



.004481 
4414 
4807 
4879 



4845 







.004328 
4811 
4204 
4276 
4259 
4242 







.004225 
4208 
4101 
4174 
4156 
4139 



9 



.994122 
4105 
4089 
4071 
4054 
4086 



9. 



994010 
4002 
8965 
8968 
8951 
8988 



9.9^916 



54^ 



56< 



4778 



47564687 



4788 
4721 
4703 
4686 



4668 
4651 
4634 



4599 
4682 



4664 
4647 
4680 
4612 



4478 



4460 
4448 
4426 
4408 
4891 
4378 



4339 
4321 
4304 



4362 4287 



4269 



4234 



4200 
4182 
4166 



4147 



4112 
4095 
4078 
4061 



4043 



4008 
3991 
3974 
3957 



3939 
3921 
3904 
3886 
3869 
3851 



4706 4639 



4670 
4652 
4635 
4617 



4599 
4582 
4564 
4547 
4529 
4612 



4494 
4476 
4459 
4441 
4423 
4400 



4388 
4371 
4353 
4336 
4318 
4801 



43564283 



4265 
4248 
4230 
4213 
4195 



425241784105 



4160 



4217 4142 



4125 
4107 
4090 



4072 



41804054 



4037 
4019 
4002 
3984 



3967 



40263949 



3931 
3913 
3896 
3879 



3834 



3860 
3848 
3828 
3806 
3790 
3773 



3755 



66^ 



4425 
4408 
4390 
4872 
4854 
4337 



4319 
4301 
4283 
4265 
4247 
4230 



4212 
4194 
4176 
4158 
4140 
4123 



4087 
4069 
4051 
4033 
4016 



3998 
3980 
3062 
3944 
3927 
3909 



3891 
3873 
3855 
3837 
3820 
3802 



3785 
3766 
3748 
3731 
3713 
3695 



3677 



67* 



4574 
4556 
4538 
4520 
4502 
4484 



4466 
4448 
4430 
4412 
4394 
4376 



4358 
4340 
4322 
4304 
4286 
4268 



4250 
4232 
4214 
4196 
4180 
4160 



4142 
4124 
4106 
4099 
4070 
4052 



4034 
4016 
3998 
3980 
3962 
3944 



3926 
3908 
3890 
3872 
3864 
3886 



3818 
8800 
3782 
3764 
3746 
3728 



3710 
3692 
3674 
3656 
3638 
3620 



3602 



Diff. 

to 

lOO* 



112 
112 
112 
113 
113 
113 



114 
114 
114 
115 
115 
115 



116 
116 
117 
117 
117 
118 



118 
118 
119 
119 
120 
120 



121 
121 
121 
122 
122 
122 



123 
123 
123 
124 
124 
124 



126 
126 
126 
126 
126 
127 



127 
127 
128 
128 
128 
129 



129 
129 
130 
130 
130 
131 



131 



P. parts to« 1" 2* S" 4* 6' 6* 7* 8^ 9* 
sec. of par.^ 2 3 5 7 9 11 13 14 16 



Moon's 
Hor. 
Par. 



63' 0* 
10 
20 
30 
40 
50 



64 
10 
20 
30 
40 
60 



55 
10 
20 
30 
40 
50 



56 
10 
20 
80 
40 
50 



57 
10 
20 
30 
40 
50 



58 
10 
20 
30 
40 
50 



59 
10 
20 
30 
40 
50 



60 
10 
20 
30 
40 
50 



61 
10 
20 
30 
40 
50 



App. Alt Moon's Center. 



58** 59^ 60° 



^.994512 
4494 



44764414 



4458 
4439 
4421 



44394377 



9.994403 
4385 
436C 
4348 
4330 
4312 



9.994294 
4275 
4257 
4239 
4221 
4203 



9.994184 
4166 
4148 
4130 
4112 
4093 



10.004075 4000 
40573001 
40303073 
4021 3054 
4002 
3084 



0.003066 
3048 
8030 
3911 
3893 
3876 



9.993857 
3839 
8820 
3802 

8784 
3766 



9.993748 
37291 
3711 
8693 
3675 
3657 



62 



9.993638 
8620 
3602 
3584 
8566 
3548 



9.993529 



4451 
4432 



4396 
4377 
4359 



4341 
4322 
4304 
4285 
4267 
4240 



4230 
4212 
4194 
4175 
4157 
4139 



4120 4058 



4102 
4083 
4065 
4046 

4028 



3899 

3881 
3863 
3844 



3808 



3789 
3771 
3753 
3734 
3716 
3697 



3679 
3660 
3642 
3623 
3605 
3587 



3568 
3550 
3532 
3518 
3495 
3477 



3458 



61' 



43924335 4270 



4374 
4355 
4337 
4318 
4300 



4281 
4263 
4244 
4225 
4207 
4188 



4160 
4151 
4132 
4114 
4095 
4077 



4039 



4021 3959 



4002 
3984 
3965 



3946 
8928 
3909 



39363872 



39183854 



3835 
3816 
3798 
3779 



38263759 



3742 



3723 

3705 
3686 
3668 



3630 



3612 



3574 
3656 
3537 
3618 



3500 
3481 
3462 
3444 
3426 
3406 



3388 



43164260 



4297 
4279 
4260 
4241 



4222 
4204 
4185 
4166 
4147 
4129 



4110 
4091 
4072 
4054 
4035 
4016 



3997 
3978 



3940 
3922 
3903 



3885 
3866 
3847 
3891 3828 



3810 
3791 



3772 
3763 



3716 
3697 
3678 



3660 
3641 
3622 
3603 



36493584 



3666 



3547 



359313528 



3509 
3490 
3472 
3453 



3434 
3415 
3396 
3378 



3340 



3321 



62' 



4241 
4222 
4203 
4184 



4165 
4146 
4127 
4109 
4000 
4071 



4052 
4033 
4014 
3995 
3976 
3957 



3938 
3919 
3900 

3882 
3863 

3844 



3825 
3806 
3787 
3768 
3749 
3730 



3711 
36921 



3735 3673 



3654 
3635 
3616 



3597 
3579 
3560 
3541 
3522 
3503 



3484 
3465 
3446 
3427 
3408 
3389 



3370 
3351 
3332 
3313 



33693294 



3275 



3256 



Diff. 

to 

100^ 



96 
97 
97 
97 

98 
98 



98 
99 
99 
99 
100 
100 



101 
101 
101 
102 
102 
102 



108 
103 
103 
104 
104 
104 



104 
105 
105 
105 
106 
106 



106 
107 
107 
107 
107 
108 



108 
108 
109 
109 
109 
110 



110 
110 
111 
HI 
111 
112 



iia 
iia 
lis 
lis 
lis 

114 



114 



p. parts toi 1' 2* 3" 4" 5' 6" 7" 8* 9» > .o 
sec. ofpar.>2 4 6 7 9 11 13 15 17 5 £ 



J 



TABLE XXXIX. 



LOGARITHMIC DIFPERBNGB. 
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Moon'k 
Hor. 
Par. 



6S' if 
10 
20 
30 
40 
50 



54 
10 
20 
SO 
40 
50 



55 
10 
20 
80 
40 
60 



56 
10 
20 
SO 
40 
60 



t0.99S881 
S862 
S84S 

S824 
S805 
S786] 



57 
10 
20 
60 
40 
60 



58 
10 
20 
SO 
40 
50 



59 
10 
20 
SO 
40 
50 



60 
10 
20 
SO 
40 
60 



61 
10 
20 
SO 
40 
60 



62 



App. Alt Moon's Center. 



^' 



9.904224 
4205 
4186 
4167 
4148 
4129 



9.994110 
4091 
4072 
405S 
40S4 
4015 



9.9939968941 
S9778922 
S957 8903 
S938S884 
89193864 
3900 8845 



9.993766 
3747 
8728 
8709 
8690 
8671 



9.998652 
8632 
8613 
8594 
3575 



9.993537 
3518 
3498 
8479 
3460 
3441 



9.993421 
3402 
3383 



8S45 



19.998307 
8288 



S249 
S2S0 
3211 



9.998192 



64' 



4172 
4153 
4134 
4114 
4095 
4076 



4057 
4088 
4018 
3999 
3980 
3961 



88888838 



3826 
3807 
3787 
3768 
3749 
3730 



8710 
3691 
3672 
3652 
3633 
3614 



3594 
3575 
3556 
3537 
3517 



35503408 



3479 
3459 
3440 
3421 
3402 
3382 



3363 
8844 
3324 



8364 3805 



3280 



88268267 



3247 
3228 



32693209 



82308170 
8150 



8131 



65< 



4121 
4102 
4083 
4063 
4044 
4025 



4005 
3986 
3966 
3947 
3927 
3908 



8869 
3850 
3830 
3811 
3791 



3772 
3753 
3783 
3714 
3695 
3675 



3656 
3636 
3617 
3598 
3578 
3559 



3539 
3520 
3500 
3481 
3461 
3442 



3422 
3403 
3384 
3364 
3345 
3325 



3306 
3286 
3267 
3248 



3189 
3170 
3150 



818931313075 



3111 
8092 



3072 



66® 



6f 



4073 
4053 
4084 
4014 
3995 
3075 



39563908 



3936 
3917 
3897 

3877 
3858 



8819 
3799 
3780 
3760 
3740 



3790 
3770 
3751 
3731 
3711 
3692 



3721 
3701 
3682 
3662 
3642 
3623 



3672 
3652 
3632 
3613 
3592 
3573 



3603 
3584 
3564 
3545 
8525 
3505 



3486 
3466 
3447 
3427 
3407 
3388 



3368 
3349 
3329 
3310 
3290 
3270 



S251 
3231 
3212 
3192 
3172 
320913153 



3133 
3114 
3094 



3055 
3035 



3015 



4027 
4007 
3987 
3968 
3948 
3928 



3889 
3869 
3849 
3830 
3810 



3553 
3534 
3514 
3494 
3474 
3455 



3435 
3415 
3396 
3376 
3356 
3336 



3317 
3297 
3277 
3258 
3238 
3218 



3198 
3179 
3159 
3189 
3119 
31O0 



3080 
3060 
3040 
3021 
3001 
2981 



2961 



Diff. 

to 
100* 



82 
82 

83 
83 
83 
84 



84 
84 
85 
85 
85 
86 



86 
86 
86 

87 
87 
87 



87 
88 
88 
88 
88 
89 



89 
89 
89 
90 
90 
90 



91 
91 
91 
91 
92 
92 



92 
92 
93 
93 
93 
93 



94 
94 
94 
94 
95 
95 



95 
95 
96 
96 
96 
97 



97 



P. parts to« 1' 2* 3* 4* 5* 6" 7* 8* 9* 
sec. of par.^ 2 4 6 8 10 12 14 16 18 



Moon's 
Hor. 
Par. 



53' 0* 
10 
20 
30 
40 
50 



54 
10 
20 
80 
40 
50 



55 .0 
10 
20 
SO 
40 
50 



56 
10 
20 
80 
40 
50 



19.993624 
8604 



57 
10 
20 
80 
40 
50 



58 
10 
20 
30 
40 
50 



59 
10 
20 
80 
40 
50 



60 
10 
20 
30 
40 
50 



61 
10 
20 
80 
40 
50 



62 



App. Alt. Moon*s Center. 



68* 



9.993982 
3962 
8942 
3922 
8902 
3882 



9.993863 
8843 
3823 
8803 
3783 
8763 



9.993743 
3724 
8704 
8684 
8664 
3644 



8585 3538 



8565 
8545 
3525 



9.993505 
3485 
3466 



3426 
8406 



9.998386 
3366 
8346 
8326 
3306 
3286 



9.993267 
3247 
3227 
3207 
3187 
3167 



9.993147 
3127 
8108 
3088 
3068 
3048 



9.993028 
3008 



2968 
2948 
2928 



9.992909 



3939 
3919 
3899 
3879 
3859 
3839 



3818 
3798 



37783737 



3758 
3738 
3718 



3698 
3678 
3658 
3638 
3618 
3598 



3578 
3558 



3518 
3498 
3478 



3458 
3438 
3418 



S446 3398 3354 



3378 

3358 



3338 
3318 
3298 
3278 
3258 
3238 



3218 
3198 
3178 
3158 
3138 
3118 



3098 
3078 
3058 
3038 
3018 
2998 



2958 



29882038 



2918 
2898 
2878 



2858 



70* 



3898 
3878 
3858 
3838 
3818 
3798 



3777 
3757 



3717 
3697 
3677 



3656 
3636 
3616 
3596 
3576 
3556 



3535 
3515 
3495 
3475 
3455 
3435 



3415 
3394 
3374 



3334 



3273 
3258 
3233 
3213 
3198 



3173 
3152 
3132 
3112 
3092 
3072 



3052 
3031 
3011 
2991 
2971 
2951 



2978 2931 



2910 
2890 
2870 
2850 
2830 



2810 



71* 



3858 
3838 
3817 
3797 
3777 
3757 



3737 
3716 
3696 
3676 
3656 
3636 



3615 
3595 
3575 
3555 
3585 
3514 



3494 
3474 
3454 
3434 
3413 
3393 



3373 
3353 
8332 
3312 
3292 



3314 3272 



32943251 



3281 
3211 
3191 
3170 
3150 



3130 
3110 
3089 
3069 
3049 
3029 



3008 
2988 
2968 
2948 
2927 
2907 



2887 
2867 
2846 
2826 
2806 
2786 



72* 



3822 
3802 
3781 
3761 
3740 
3720 



3699 
3679 
3658 
8638 
3617 
3597 



3{l>t6 
3556 
3586 
3516 
3495 
3475 



3455 
3434 
3414 
3394 
3373 
3353 



3333 
3312 
3292 
3272 
3251 
3281 



3211 
3190 
3170 
3149 
3129 
3108 



3088 
3068 
3047 
3027 
8007 
2986 



2966 
9946 
2925 
2905 

2885 
2864 



2844 
2824 
2803 
2783 
2762 
2742 



2765 2722 



Diff. 

to 

100* 



67 
67 
67 
67 
67 
67 



68 
68 
68 
68 
68 
68 



69 
69 
69 
69 
69 
70 



70 
70 
70 
70 
71 
71 



71 
71 
71 
72 
72 
72 



72 
72 
73 
78 
TS 
78 



78 
74 
74 
74 
74 
75 



75 
73 
75 
76 
76 
76 



76 
76 
77 
77 
77 
77 



77 



P. parts toi 1* 2" 8" 4" 5' 6^ 7" 8" 9» Ija 
sec.ofpar.^2 4 6 810 12 1416 18 5^ 
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TABLE XXXIX. 



LOGARITHMIC DIFPBRBNCE. 



Moon's 
Hor. 
Pftr. 



9 







App. Alt Moon's Center. 



73® 74® 76° 76° 77 



9 



.998788 
S767 



S746 3712 8680 8649 8628 



8726 
8705 
3684 



9 



.998664 
3648 
3628 
3602 
8682 
8561 



.998541 
8620 
8500 
8479 
3459 
8488 



9 



.993418 
8897 
8877 
8856 
8886 



381&8278 



.998295 
8274 
3254 
8288 
8213 
8192 



9 



.998172 
. 8161 
8181 
8110 
8090 
8069 



9 



.998049 
8028 
8008 
2987 
2967 
2946 



1.99292!^ 
2905 
2885 
2864 
2844 
2823 



9 



.992808 
2782 
2762 
2741 
2721 
2700 



8758 
8782 



3691 
3671 
3650 



3680 
3609 
3588 
8568 
3547 
8526 



35068473 



3485 
8464 
8444 
8428 
8402 



8382 
8861 
3340 
8320 
8299 



3258 
3287 
8217 
3196 
3176 
8155 



3136 
8114 
8094 
8078 
8058 
3032 



3012 
2991 
2970 
2950 
2929 
2908 



2888 
2867 
2847 
2826 
2806 
2785 



27^ 
2744 
2728 
2708 
2682 
2661 



8721 
8700 



8659 
3636 
3617 



3597 
3676 
3555 
3586 
8514 
3493 



3452 
3481 
3411 
8390 
8370 



3349 
3828 
3307 
3287 
8266 
3245 



3225 
8204 
8183 
3163 
3142 
8121 



3101 
8080 
8060 
3039 
3018 
2997 



2977 
2956 
2935 
2915 
2894 
2873 



2853 
2832 
2811 
2791 
2770 
2749 



2729 
2708 
2687 
2666 
2645 
2626 



8091 
8670 



8629 
3608 
3587 



3567 
3546 
3525 
3505 
3484 
3468 



3448 
8422 
8401 
8880 
3360 
3389 



8318 
3297 
8276 
3255 
8284 
3214 



8193 
8172 
8151 
8181 
3110 
3089 



3068 
8047 
8027 
3006 
2985 
2964 



2944 
2923 
2902 
2881 
2860 
2840 



2819 
2798 
2777 
9766 
2736 
2715 



2694 
2678 
2653 
2632 
2611 
2590 



8664 
3648 



8602 
3581 
3560 



8540 
3519 
3498 
3477 
3456 
3436 



8415 
8894 
8378 
8852 
8331 
3810 



8289 

8209 

8248 

3227 

82061 

8185 



8164 
8144 
3128 
8102 
3081 
8060 



3089 
3018 
2997 
2977 
2956 
2935 



2914 
2898 
2872 
2a'Sl 
2830 
2809 



2788 
2768 
2747 
2726 
2705 
2684 



2668 
2642 
2621 
2600 
25d0 
2569 



Diff. 

to 

lOO' 



62 9.99268026412604 25702588 59 62 9.992509248224572435 2415 39 



P. parts to J 1* 9* 8' 4" 5* 6^ 7'' 8^ 9* > ja 

sec. of par. (2 4 6 8 11 18 15 17 19 $S 



Moon's 
Hor. 
Par. 



19.998268 
8242 
3221 
8200 
3179 
8158 



App. Alt Moon's Center. 



78® 79® 80® 81® 82' 



9.993640 3617 3595 8577 
8619 8596 3574 8656 



8598 
3677 
3556 
3535 



9.998514 
8493 
8472 
8451 
8430 
3409 



9.998888 
3368 
8347 
8826 
8805 
3284 



9.993187 
3117 
3096 
8075 
3054 
8033 



9.993012 
2991 
2970 
2949 
2928 
2907 



9.992886 
2865 
2844 
2823 
2802 
2781 



9.992760 
2789 
2718 
2697 
2676 
2655 



9.992684 
2614 
2593 



25722545 



2651 
2530 



8576 8558 



3564 
3588 
8512 



3491 
8470 
8449 
8428 
8407 
8886 



8365 
8844 

3328 
8802 
8281 
3260 



32398217 31963178 



3218 
8197 
3176 
3156 



8196 
3175 
3154 
8183 



3184 3111 



8118 
3092 
8071 
3050 
8029 
3008 



2987 
2966 
2945 
2924 
2902 
2881 



2860 
2839 
2818 
2797 
2776 
2755 



2784 
2713 
2692 
2671 
2650 
2629 



2608 
2587 
2566 



2524 
2508 



8682 
3511 
3490 



3469 
3448 
3427 
3406 
3385 
8364 



8848 332313806 



8822 
8801 
8280 



82593288 
32388217 



8090 
3069 
8048 
8027 



2964 
2948 
2922 
2901 
2880 
2858 



2887 
2816 
2796 
2774 
2752 
2731 



2710 
2689 
2668 
2647 



2584 
2563 
2542 
2620 
2409 
2478 



8685 
8513 
8492 
3471 



3450 
8429 
8408 
8887 
3865 
8844 



8802 
3281 
8260 



3175 
8154 
8183 
8111 
8090 



8157 
8186 
3115 
8094 
8072 



3069 
8048 
8027 
3006 



30062985 
2985 2964 



2943 
2921 
2900 
2879 
2868 
2837 



2795 
2773 
2752 
2731 
2710 



2689 
2668 
2647 
2626 



26262604 
2606 2568 



2541 
2520 
2499 
2478 
2456 



3660 
3589 
3518 
8496 
3475 
3454 



8438 
8412 
3890 
3869 
3348 
3827 



8284 
8268 
8242 
3221 
32001 



3051 
8030 
8009 
2988 
2966 
2945 



2924 
2903 
2881 
2860 
2889 
2818 



28162797 



2775 
2754 
2788 
2712 
2691 



2669 
2648 
2627 
2606 
2586 
2563 



26622642 



2621 
1500 
2479 
2457 
2436 



P.parts to( l''2'8*4»6'6^7*8»9* )jQ 
sec. ofpar.;[2 4 6 811 18 16 17 19 >J 
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TABLE XI 


■ 1 










Correction of the Loff4 1 




LOGARITHMIC DIFFERBNCE. 1 


aritfamicDiff.wfaenI 










the Sun 18 observed. | 


Moon's 
Hor. 
Pftr. 


App. Alt. Moon's Center. 


Dtff. 

to 

100' 


Moon's 
Hor. 
Par. 


App. Alt. D's Center. 


Sun. 
o 

3 
4 


Cor. 
Sob. 

28 

19 

14 

11 

9 

8 

7 


1^; 

Son. 
o 

44 
46 
48 
49 
50 
52 
64 


Cor! 
Sab. 

13 
14 
14 
14 
15 
16 
15 


83® 


84® 
8532 


85° 
8521 


86° 
8512 


87° 


88° 
3499 


89° 
8497 


6S' 0* 


9.998545 


18 


53' 0* 


9.993505 


10 


8528 


3511 


3500 


3491 


18 


10 


3483 


8477 


8475 


20 


8502 


8489 


8478 


8469 


18 


20 


3462 


3466 


8454 


5 
6 
7 
8 
9 


80 


8481 


8468 


845f 


3448 


18 


30 


3441 


3485 


8432 


40 


8460 


3447 


8486 


3427 


18 


40 


3419 


3413 


8410 


50 


3439 


8426 


3416 
8393 


3405 
8384 


18 


50 


3398 


3392 
3371 


8389 
3368 


54 


9.993418 


3405 


18 


54 


9.993377 


10 


8897 


3883 


3372 


8862 


18 


10 


3366 


3349 


3346 


10 


7 


55 


16 


20 


8875 


8862 


8361 


3841 


18 


20 


8334 


3328 


3325 


12 


6 


56 


16 


80 


8354 
8383 


8341 

•OOA 


3329 
8808 


8319 
3298 


18 


80 

^ A 


8313 


8806 


3303 
8282 


14 


6 


68 


16. 


40 


99ZU 


18 


40 


8291 


8285 


16 ^ 

18 

20 


7 

7 
8 


60 
62 
63 


16 
16 
17 


50 


3812 


829R 
3277 


3287 
8266 


8277 
8255 


18 


50 


3270 


8264 
8242 


3261 
3239 


55 


9.993290 


18 


55 


9.993248 


10 


8269 


3256 


3244 


3234 


18 


10 


3227 


3221 


3218 


21 


8 


64 


17 


20 


8247 


3234 


3228 


3213 


18 


20 


3205 


3199 


3197 


22 


8 


66 


17 


30 


8226 


3213 


3201 


3191 


18 


30 


3184 


3178 


3175 


24 


8 


68 


17 


40 


8205 


8192 


3180 


3170 


18 


40 


3163 


3156 


3154 


25 


8 


69 


18 


50 


8184 


3171 


8159 
3137 


3149 
3127 


18 


50 


3141 


3185 
3114 


3132 
3111 


26 
28 


9 
9 


70 
72 


18 
18 


56 


9.998162 


3149 


19 


56 


9.993120 


10 
20 


3141 
8120 


3128 
3106 


3116 
8095 


3106 
3085 


19 
19 


10 
20 


3098 
3077 


3092 
8071 


3090 
3068 


29 


10 


74 
76 


18 
18 


30 


10 


30 


8098 


8086 


3073 


3063 


19 


30 


3056 


8049 


3047 


32 


10 


78 


18 


40 


3077 


3064 


3052 


3042 


19 


40 


8034 


8028 


3026 


33 


11 


79 


18 


50 


3066 


3042 
3021 


3081 


3021 


19 


50 


3013 


3007 
2985 


3004 
2982 


34 

36 


11 
11 


80 
81 


18 
18 


57 


9.993035 


3009 


2999 


19 


57 


9.992991 


10 


3013 


2999 


2988 


2976 


19 


10 


2970 


2964 


2961 


87 


12 


82 


18 


20 


2992 


2978 


2967 


2957 


19 


20 


2949 


2943 


2940 


38 


12 


84 


19 


30 


2971 


2967 


2946 


2985 


19 


30 


2927 


2921 


2918 


40 


12 


86 


19 


40 


2950 


2936 


2924 


2914 


19 


40 


2906 


2900 


2897 


41 


13 


88 


19 


50 


2028 


2914 
2893 


2903 


2893 


19 


50 


2885 


2879 


2876 
2854 


42 


18 


90 


19 


58 


9.992907 


2881 


2871 


19 


58 


9.992863 


2857 


T^ 


iWs] 


U Yl 


r T 


10 


2886 


2871 


2860 


2850 


19 


10 


2842 


2886 


2883 


1/ 


a AJ 


Lfl. 


20 


2865 


2850 


2889 


2829 


19 


20 


2821 


2814 


2812 


Com 


sction 


of the 


Jjog- 


30 


2843 


2829 


2817 


2807 


19 


30 


2799 


2793 


2791 


aril 


[hmic 


Dilf. 


when 


40 
50 


2822 
2801 


2807 
2786 

2765 
2744 


2796 
2775 

2753 
2732 


2786 
27a'» 

2743 
2722 


19 
19 


40 
50 


2778 
2757 


2771 
2760 


2769 
2748 

2726 
2705 


aS 


tar is 


obsei 


Ted. 


Star. 


Cor. 
Sab. 


Star. 


Cor. 

Sob. 


59 
10 


9.992780 

2758 


19 
19 


59 
10 


9.992736 
2714 


2729 
2707 


20 


2787 


2722 


2710 


2771 


19 


20 


2693 


2686 


2683 


o 




6 




30 


2716 


2701 


2690 


2679 


19 


30 


2671 


2664 


2662 


8 


27 


23 




40 


2696 


2680 


2668 


2658 


19 


40 


2650 


2643 


2640 


4 


19 


24 




50 


2673 


2659 
2638 


2647 
2625 


2637 
2615 


19 


50 


2629 


2622 


2619 


5 
6 


12 
9 


25 
26 




60 


9.992662 


19 


60 


9.992607 


2600 


2597 


10 


2681 


2616 


2604 


2594 


19 


10 


2586 


2579 


2576 


7 


7 


27 




20 


2610 


2595 


2588 


2673 


19 


20 


2565 


2558 


2555 


8 


6 


28 




30 


2588 


2574 


2561 


2661 


19 


30 


2543 


2587 


2583 


9 


5 


29 




40 


2567 


2562 


2540 


2530 


19 


40 


2522 


2515 


2512 


10 


4 


30 





50 


'2646 


2531 


2519 


2508 


19 


50 


2501 


2494 


2490 


11 

12 


3 
3 


31 
32 






61 
10 


9.992525 
2503 


2510 

2488 


2497 


2487 


19 


61 


9.992479 


2472 


2469 


2476 


2465 


19 


10 


2458 


2451 


2448 


13 


2 


33 





20 


2482 


2467 


2455 


2444 


19 


20 


2436 


2430 


2426 


14 


2 


34 





30 


2461 


2446 


2433 


2423 


19 


30 


2415 


2408 


2405 


15 


1 


35 





40 


2440 


2424 


2412 


2401 


19 


40 


2393 


2387 


2383 


16 


I 


36 





60 


2418 


2403 


2391 


2380 


19 


50 


2872 


2866 


2362 


17 
18 
19 
20 
21 


1 

1 
1 

I 

1 


87 
38 
39 
40 
to 








62 


9.992397 


2382 


2869 


2358 


19 


62 


9.992350 


12344 


2340 




P. parts toil*' 2* 3M' 5' 
sec. ofpar.e2 4 6 9 11 


6*7*' 8* 


^14 
19 i& 




18 15 17 


22 


1 


90 





1 


^ 
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TABLE XLir. 




AMPLITUDES. 




DECLINATION. 


Lat. 


1° 


2° 


3° 


4° 


6° 


6° 


7° 


8° 


9° 


10° 


11° 

o / 


12° 


13° 


14° 


o 


o ' 


o / 


o / 


o / 


/ 


o / 


o / 


o / 


o / 


o ' 


o / 


o / 


O 1 


1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 Oil 


12 


13 


14 


3 


1 


2 


3 


4 


6 


6 


7 1 


8 1 


9 1 


10 1 


11 1 


12 1 


13 1 


14 1 


5 


1 


2 


3 1 


4 1 


5 1 


6 1 


7 2 


8 2 


9 2 


10 211 3i 


12 3 


13 3 


14 3 


7 


1 


2 1 


3 1 


4 2 


5 2 


6 3 


7 3 


8 4 


9 4 


10 6 


11 &i 


19 6 


13 6 


14 6 


9 


1 1 


2 1 


3 2 


4 3 


5 4 


6 6 


7 6 


8 6 


9 7 


10 811 81 


12 9 


13 10 


14 11 


10 


1 1 


2 2 


3 3 


4 4 


5 6 


6 6 


7 6 


8 8 


9 910 10| 


11 11 


12 11 


13 12 


14 13 


11 


1 1 


2 2 


3 3 


4 4 


6 6 


6 7 


7 7 


8 9 


9 10 


10 11 


11 13 


12 13 


13 15 


14 16 


12 


1 1 


2 3 


3 4 


4 5 


5 7 


6 8 


7 9 


8 11 


9 12 


10 13 


11 16 


12 16 
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SEXlDiaRN'AL AND SEXIlfOCTORNAL ARCHKSy 

Far finding^ the Time of the Rising and Setting of a Celestial Object. 
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18 

196 

16|6 20 6 23 

17 6 20 6 24 

17 6 2116 25 

6 22 



196 22 6 2() 



6 24 
6 25 
22 6 26|6 
6 27 6 

28 

6 29 
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31 

32 

6 83 



6 

6 



35 

86 
37 

yj 

6 40 
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6 44 

6 46 
48 
6 60 
62 



6 00 6 01 
016 02 



026 036 036 04 



10 6 
116 



6 15 
6 16 



14 



6 166 196 216 33 



15 6 
16 



16 
17 
Ifa 

18 



6 
6 



6 19 
6 20 
6 21 



20 
20 
21 
22 



6 25 



6 23 6 27 



6 2b 

6 29 

30 

31 

6 32 

6 34 

35 

36 

38 

^ 30 



6 40 
6 42 
6 44 
G 45 
6 47 
6 49 
6 51 
6 63 
6 66 

6 5b 

7 01 



8^19^ 



6 0£ 



096 

10 

10 



6 
6 11 



6 
6 



12 6 13 6 15 



6 14 
6 15 
6 15 6 
6 166 



6 17 



6 186 



17 



6 19 



186 20 
196 21 



196 22 



6 S3 
6 33 
6 81 
6 85 
6 26 
6 27 
6 28 
6 29 
6 so 
6 31 



32 
83 
6 35 

6 36 
6 37 
6 39 
6 40 
6 41 
6 43 
6 45 



6 46 
6 48 
6 60 
6 52 
6 54 
6 66 

6 59 

7 01 
7 04 
7 07 
7 10 



h.m 
6 0116 
6 026 



6 066 06 



10 6 

lolo 
11 

12 6 



6 13 



6 
6 



6 



82 

6 33 

2216 84 



6 
6 83 

6 24 
6 25 



6 
6 



25 
26 
6 27 
6 28 
6 29 
6 31 
6 32 
6 33 
6 34 
6 35 



6 36 
6 3S 
6 39 
6 41 
6 42 
6 44 
6 45 
6 47 
6 49 
6 50 

6"52 
6 64 
6 66 
6 59 
01 
04 



06 
09 
12 
16 
19 



10° 



01 
02 



6 01 

6 a 

6 04 



11 
12 
12 
13 
6 14 



16 



1616 
17 



18 



19 

80 



6 21 
6 82 



226 84 
6 26 
6 26 



85 
26 
87 



6 
6 



6 28 
6 29 
6 31 
6 38 
6 S3 
6 34 
6 36 
6 37 
6 38 
6 39 



6 41 
6 42 
6 44 
6 45 
6 47 
6 49 
6 60 
6 62 
6 64 
6 66 



58 
01 
03 
06 
08 
11 
14 
17 
21 
85 
2917 



ir 



6 07 



6 12 
6 13 
6 14 
6 14 
6 15 
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6 17 
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19 6 
80 



27 
28 
6 29 
6 SO 



6 SI 
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6 S5 
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6 08|6 086 096 106 la 
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6 20i6 816 83:6 856 27 
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6 316 3S;6 366 396 44 
6 32 6 34.6 S7'6 406 43 
6 3316 366 396 42 6 45 
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6 366 396 426 456 48 
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16 



h.m. 
6 01 



6 60 
6 52 
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267 1 




11 SEMIDIURNAL' AND SEMINOCTURNAL ARCHES^ | 




II For finding the Time of the Rising and Setting of a 


Celestial Object. 




DECLINATION. 






La 



h.m 


18° 

h.m. 


19° 

h.m. 


20° 


21° 


22° 


23° 


24° 


26° 


26° 


27® 


28°|29° 


30° 


Ut 

o 




h.m. 


h.m. 


h. m. 


h.m. 


h.m. 


h.m. 


h.m. 


h« m« 


h. m. 


h.m. 


h.m. 




1 


6 01 


6 01 


6 01 


6 01 


6 02 


6 02 


6 02 


6 02 


6 02 


6 02 


6 OS 


6 OS 


t 6 02 


6 02 


1 




S 


6 04 


6 04 


6 04 


6 04 


05 


6 05 


6 06 


6 05 


6 06 


6 06 


6 Ofi 


6 0€ 


» 6 07 


6 07 


3 




6 


6 06 


6 07 


6 07 


6 07 


6 08 


6 08 


6 09 


6 09 


6 09 


6 10 


6 10 


6 11 


6 11 


6 12 


6 




7 


6 09 


6 09 


6 10 


6 10 


6 11 


6 11 


6 12 


6 13 


6 13 


6 14 


6 14 


6 15! 6 16 


6 16| 7 II 




9 


6 II 


6 12 


6 13 


6 13 


6 14 


6 15 


6 15 


6 16 


6 17 


6 18 


6 19 


6 19, 6 20 


6 21 


9 




10 


6 12 


6 13 


6 14 


6 15 


6 16 


6 16 


6 17 


6 18 


6 19 


6 20 


6 21 


6 22| 6 22 


6 23 


10 




11 


6 14 


6 14 


6 16 


6 16 


6 17 


6 18 


6 19 


6 20 


6 21 


6 22 


6 23 


6 24 


6 25 


6 26 


11 




12 


6 15 


6 16 


6 17 


6 18 


6 19 


6 20 


6 21 


6 22 


6 23 


6 24 


6 26 


6 26 


6 27 


6 28 


12 




18 


6 16 


6 17 


6 18 


6 19 


6 20 


6 21 


6 22 


6 24 


6 25 


6 26 


6 27 


6 28 


6 29 


6 31 


18 




14 
15 


6 17 

6 19 


6 19 
6 20 


6 20 


6 21 


6 22 
6 24 


6 23 


6 24 


6 25 


6 27 


6 28 


6 29 


6 30 


6 82 


6 33 


14 
16 




6 21 


6 22 


6 25 


6 26 


6 27 


6 29 


6 30 


6 31 


6 38 


6 34 


6 36 




16 


6 20 


6 21 


6 23 


6 24 


6 25 


6 27 


6 28 


6 29 


6 31 


6 32 


6 34 


6 86 


6 37 


6 38 


16 




17 


6 21 


6 23 


6 24 


6 26 


6 27 


6 28 


6 30 


6 31 


6 83 


6 34 


6 86 


87 


6 39 


6 41 


17 




18 


6 23 


6 24 


6 26 


6 27 


6 29 


6 80 


6 32 


6 33 


6 85 


6 36 


6 88 


6 40 


6 41 


6 43 


18 




10 


6 24 


6 26 


6 27 


6 29 


6 30 


6 82 


6 84 


6 35 


6 37 


6 89 


6 40 


6 42 


6 44 


6 46 


19 




20 


6 26 


6 27 


6 29 


6 80 


6 32 


6 34 


6 86 


6 87 


6 39 


6 41 


6 48 


6 45 


6 47 


6 49 


20 




21 


6 27 


6 29 


6 30 


6 82 


6 34 


6 86 


6 38 


6 89 


6 41 


6 43 


6 46 


6 47 


6 49 


6 61 


21 




22 


6 28 


6 30 


6 32 


6 34 


6 86 


6 88 


6 89 


6 41 


6 43 


6 46 


6 4a 


6 60 


6 62 


6 64 


22 




23 


6 80 


6 32 


6 34 


6 36 


6 88 


6 89 


6 42 


6 44 


6 46 


6 48 


6 60 


6 62 


6 64 


6 67 


23 




24 
25 


6 31 
6 33 


6 33 
6 86 


6 35 
6 87 


6 87 
6 89 


6 89 
6 41 


6 41 


6 44 


6 46 


6 48 


6 50 


6 6i 


6 65 


6 67 


7 00 


24 
25 




6 48 


6 46 


6 48 


6 60 


63 


6 66 


6 57 


7 00 


7 02 




26 


6 84 


6 36 


6 89 


6 41 


6 43 


6 45 


6 48 


6 60 


6 63 


6 65 


6 58 


7 Oo! 7 03 


7 05 


26 




27 


6 86 


6 38 


6 40 


6 43 


6 45 


6 48 


6 60 


6 62 


6 65 


6 68 


7 00 


7 03 


7 06 


7 08 


27 




28 


6 37 


6 40 


6 42 


6 46 


6 47 


6 60 


6 62 


6 65 


C 67 


7 00 


7 03 


7 06; 7 09 7 11 


28 




20 


6 89 


6 42 


6 44 


6 47 


6 49 


6 62 


6 64 


6 57 


7 00 


7 03 


7 00 


7 09. 7 12 7 16 


29 




80 


6 41 


6 43 


6 46 


6 49 


6 61 


6 64 


6 67 


7 00 


7 02 


7 05 


7 08 


7 11 


7 15 


7 18 


80 




81 


6 42 


6 46 


6 48 


6 61 


6 63 


6 66 


6 69 


7 02 


7 05 


7 08 


7 11 


7 14 


7 18 


7 21 


31 




82 


6 44 


6 47 


6 60 


6 68 


6 66 


6 68 


7 01 


7 05 


7 08 


7 11 


7 14 


7 18 


7 21 


7 25 


32 




83 


6 46 


6 49 


6 68 


6 66 


6 68 


7 01 


7 04 


7 07 


7 11 


7 14 


7 17 


7 21 


7 24 


7 28 


83 




84 
85 


6 48 
6 49 


6 61 


6 64 


6 67 


7 00 


7 03 


7 07 


7 10 


7 13 


7 17 


7 20 


7 24 


7 28 


7 82 


34 




6 63 


6 66 


6 69 


7 02 


7 06 


7 09 


7 13 


7 16 


7 20 


7 24 


7 27 


7 31 


7 35 


36 




86 


6 61 


6 65 


6 58 


7 01 


7 05 


7 08 


7 12 


7 16 


7 19 


7 23 


7 27 


7 31 


7 36 


7 39 


36 




87 


6 68 


6 67 


7 00 


7 04 


7 07 


7 11 


7 16 


7 18 


7 22 


7 26 


7 80 


7 34 


7 89 


7 48 


87 




88 


6 66 


6 69 


7 02 


7 06 


7 10 


7 14 


7 17 


7 21 


7 2o 


7 30 


7 84 


7 38 


7 43 


7 47 


38 




89 


6 67 


7 01 


7 05 


7 09 


7 12 


7 10 


7 20 


7 25 


7 29 


7 33 


7 87 


7 42 


7 47 


7 61 


39 




40 


6 69 


7 03 


7 07 


7 11 


7 16 


7 19 


7 23 


7 28 


7 32 


7 37 


7 41 


7 46 


7 61 


7 66 


40 




41 


7 02 


7 06 


7 10 


7 14 


7 18 


7 22 


7 27 


7 81 


7 36 


7 40 


7 45 


7 60 


7 66 


8 00 


41 




42 


7 04 


7 08 


7 12 


7 17 


7 21 


7 25 


7 80 


7 35 


7 39 


7 44 


7 49 


7 66 


8 00 


8 05 


42 




48 


7 06 


7 11 


7 16 


7 19 


7 24 


7 29 


7 33 


7 38 


7 43 


7 48 


7 68 


7 69 


8 04 


8 10 


43 




44 


7 09 


7 13 
7 16 


7 18 

7 21 


7 22 
7 25 


7 27 
7 3U 


7 32 


7 37 


7 42 


7 47 


7 52 


7 68 


8 04 


8 09 


8 16 


44 
46 




46 


7 11 


7 35 


7 40 


7 46 


7 61 


7 67 


8 03 


8 OS 


8 15 


8 21 




46 


7 14 


7 19 


7 24 


7 29 


7 34 


7 39 


7 44 


7 60 


7 65 


8 01 


8 07 


8 14 


8 20 


8 27 


46 




47 


7 17 


7 22 


7 27 


7 82 


7 37 


7 43 


7 4b 


7 64 


8 00 


8 06 


8 12 


8 19 


8 26 


8 33 


47 




48 


7 19 


7 25 


7 80 


7 85 


7 41 


7 47 


7 63 


7 69 


8 05 


8 11 


8 18 


8 25 


8 32 


8 40 


48 




49 


7 22 


7 28 


7 33 


7 39 


7 45 


7 61 


7 67 


8 03 


8 10 


8 17 


8 24 


8 31 


8 38 


8 46 


49 




60 


7 26 


7 31 


7 87 


7 43 


7 49 


7 65 


8 02 


8 08 


8 15 


8 22 


8 SO 


8 37 


8 45 


8 64 


60 




51 


7 29 


7 35 


7 41 


7 47 


7 53 


8 00 


8 06 


8 18 


8 21 


8 28 


8 86 


8 44 


8 63 


9 02 


61 




62 


7 32 


7 88 


7 45 


7 61 


7 68 


8 05 


8 12 


8 19 


8 27 


8 35 


8 43 


8 52 


9 01 


9 11 


52 




68 


7 36 


7 42 


7 49 


7 66 


8 02 


8 lU 


8 17 


8 25 


8 33 


8 41 


8 50 


9 00 


9 09 


9 20 


53 




64 
66 


7 40 
7 44 


7 46 
7 61 


7 53 

7 68 


8 00 
8 05 


8 08 
8 13 


8 15 


8 23 


8 31 


8 40 


8 49 


8 68 


9 08 


9 19 9 30 


64 
56 




8 21 


8 29 


8 3b 


8 47 


8 67 


9 07 


9 18 


9 29 


9 42 




66 


7 48 


7 66 


8 03 


8 11 


8 19 


8 27 


8 36 


8 45 


8 65 


9-05 


9 16 


9 28 


9 41 


9 65 


56 




67 


7 62 


8 00 


8 08 


8 16 


8 26 


8 34 


8 43 


8 63 


9 04 


9 15 


9 27 


9 40 


9 64 10 11 


67 




68 


7 67 


8 06 


8 14 


8 22 


8 32 


8 41 


8 51 


9 02 


9 13 


9 25 


9 38 


9 53 


10 1010 30 


58 




69 


8 02 


8 11 


8 20 


8 29 


8 39 


8 49 


9 00 


9 11 


9 24 


9 37 


9 62 


10 09 


10 2910 66 


59 




60 


8 08 


8 17 


8 26 


8 86 


8 47 


8 58 


9 09 


9 22 


9 35 


9 61 


10 08 


10 28 


10 66 12 00 


60 




61 


8 14 


8 24 


8 34 


8 44 


8 56 


9 07 


9 20 


9 34 


9 49 


10 07 


10 27 


10 64 


12 00 




61 




62 


8 20 


8 31 


8 42 


8 63 


9 05 


9 18 


9 32 


9 47 


10 05 


10 26 


10 64 


12 00 




- 


62 




63 


8 27 


8 88 


8 60 


9 02 


9 16 


9 80 


9 46 


10 04 


10 25 


10 53 


12 00 








68 




Jd4 


8 35 


8 47 


9 00 


9 13 


9 28 


9 44 


10 02 


10 24 


10 62 


12 00 










64 


• 


6b\ 


8 44 


8 57 


9 10 


2.'> 


\0 42 


10 00 


10 22 


10 51 


12 00 








• • 




66 



VM* »«». - « - 


■ ■ 


• 


^^^^^ 


^^■MM 








l^HMMI 




■kHBMi 


■MMM^ 




268 TABLE XLIV. 1 


for finding the apparent time of the principal star's passing the || 


MBliiDiAN throughout the year. || 




Janaary. 


February. || 


1 


6 


11 


16 


21 


26 


1 


6 


11 


16 


21 [ 26 n 


' h. m. 


h« m. 


h. ni. 


b. ID. 


h. m. 


b. n. 


fa. m. 


b. ID. 


h. m: 


h. m. 


b. m. 


b. in. 


Alt^iinb . • • 


5 17 


4 66 


4 34 


4 12 


8 61 


3 30 


8 5 


2 46 


2 26 


2 6 


1 47 


1 28 


Sckedar . . . 


5 43 


6 21 


6 


4 38 


4 17 


3 66 


3 81 


3 11 


2 62 


2 32 


2 13 


1 64 


Polar Siar. 


6 10 


6 48 


6 27 


6 6 


4 44 


4 28 


8 68 


8 38 


8 18 


2 69 


2 40 


2 21 


Mhrach, . • . 


6 13 


6 51 


6 30 


6 8 


4 47 


4 26 


4 1 


8 41 


8 21 


8 2 


2 43 


2 24 


4ektrnar • . 


6 44 


6 22 


6 1 


6 39 


6 18 


4 67 


4 32 


4 12 


S 62 


8 32 


8 13 


2 65 


• Aribtis... 


7 10 


6 48 


6 27 


6 6 


6 44 


5 28 


4 68 


4 88 


4 18 


8 68 


8 80 


3 20 


Memkar ... 


8 6 


7 44 


7 22 


7 1 


6 40 


6 19 


6 64 


6 84 


6 14 


4 64 


4 86 


4 16 


Algol 


8 10 


7 48 


7 26 


7 5 


6 48 


6 22 


6 68 


6 37 


5 17 


4 68 


4 39 


4 20 


• Perseus... 

AtDBBARAtl 


8 24 


8 3 


7 41 


7 20 


6 58 


6 37 


6 13 


6 52 


6 32 


6 13 


4 64 


4 85 


38 


16 


8 64 


8 33 


8 12 


7 61 


7 27 


7 6 


6 46 


6 27 


6 8 
6 46 


6 49 


CopeUa,... 


10 16 


9 64 


9 32 


9 11 


8 49 


8 29 


8 4 


7 44 


7 24 


7 5 


6 27 


Rigel 


10 18 


9 66 


9 34 


9 13 


8 62 


8 32 


8 7 


7 47 


7 27 


7 7 


6 48 


6 29 


Taurus.... 


10 27 


10 6 


9 44 


9 22 


9 1 


8 40 


8 16 


7 66 


7 36 


7 16 


6 67 


6 88 


Bellalrix.. 


10 28 


10 6 


9 44 


9 22 


9 1 


8 40 


8 17 


7 66 


7 36 


7 17 


6 68 


6 39 


1 Orion 


10 85 


10 13 


9 61 


9 30 


9 9 


8 48 


8 24 


8 4 


7 44 


7 24 


7 6 


6 46 


1 Orion 


10 40 


10 17 


9 66 


9 84 


9 13 


8 62 


8 28 


8 8 


7 48 


7 28 


7 9 


6 66 


m Columba.. 


10 46 


10 24 


10 2 


9 40 


9 19 


8 58 


8 34 


8 14 


7 54 


7 35 


7 16 


6 66 


Betelguete . 


10 58 


10 36 


10 14 


9 62 


9 31 


9 10 


8 46 


8 26 


8 6 


7 47 


7 28 


7 9 


Cmapus . . . 


11 32 


11 10 


10 49 


10 27 


10 6 


9 45 


9 20 


9 


8 41 


8 21 


8 2 


7 43 


Sirius 


11 50 


11 28 


11 6 


10 44 


10 23 


10 2 

10 48 


9 37 


9 17 


8 68 


8 39 


8 19 


8 


Cuitor .... 


12 SO 


12 14 


11 52 


11 30 


11 9 


10 23 


10 8 


9 43 


9 23 


9 6 


8 46 


Proeyon , , . 


12 42 


12 20 


11 68 


11 87 


11 16 


10 65 


10 30 


10 10 


9 50 


9 80 


9 12 


8 63 


Pollux . . . 


12 47 


12 25 


12 3 


11 41 


11 20 


10 69 


10 34 


10 14 


9 54 


9 85 


9 16 


8 57 


^ Argo Navis 


13 10 


12 48 


12 26 


12 4 


11 43 


11 22 


10 67 


10 87 


10 17 


9 68 


9 88 


9 20 


y Argo Navis 


13 16 


12 64 


12 33 


12 11 


11 60 


11 29 


11 4 


10 44 


10 24 


10 4 


9 46 


9 27 


1 Argo Navis 


13 62 


13 30 


13 8 


12 47 


12 25 


12 4 


11 40 


11 20 


11 


10 40 


10 21 


10 2 


$ Argo Navis 


14 23 


14 1 


13 39 


13 18 


12 67 


12 36 


12 11 


11 51 


11 31 


11 12 


10 62 


10 33 


Alpkard • . . 


14 30 


14 8 


13 46 


13 26 


18 4 


12 44 


12 19 


11 69 


11 89 


11 19 


11 


10 41 


Rboulus . . 


16 10 


14 48 


14 26 


14 6 


13 46 


13 24 


12 69 


12 39 


12 19 


11 69 


11 40 


11 21 


$ Ursa Mi^or 


16 2 


16 41 


16 18 


14 67 


14 S6 


14 16 


18 61 


18 31 


13 11 


12 61 


12 32 


12 13 


IMhe .... 


16 4 


16 42 


15 20 


14 69 


14 87 


14 17 


13 63 


13 32 


18 12 


12 68 


12 84 


12 16 


Detub 


16 61 


16 29 


16 7 


16 46 


16 26 


16 4 


14 40 


14 20 


14 


18 40 


13 21 


IS 2 


y Ursa Major 


16 66 


16 34 


16 12 


16 60 


16 29 


16 8 


14 44 


14 24 


14 4 


13 45 


13 85 


18 6 


• Crux 


17 28 


17 6 


16 41 


16 23 


16 1 


16 40 


16 16 


14 67 


14 87 


14 17 


18 68 


IS S9 


y Crux 


17 S3 


17 11 


16 49 


16 27 


16 6 


16 46 


16 20 


16 1 


14 41 


14 2i2 


14 2 


IS 48 


Spica 


18 27 


18 6 


17 43 


17 22 


17.1 


16 89 


16 16 


15 65 


16 86 


16 16 


14 67 


14 88 


Benetnach . 


18 52 


18 30 


18 8 


17 46 


17 26 


17 4 


16 89 


16 19 


16 69 


16 40 


15 22 


16 t 


Centaur ... 


19 3 


18 41 


18 19 


17 67 


17 86 


17 16 


16 50 


16 30 


16 10 


16 61 


15 9i 


16 12 


a Draco 


19 11 


18 49 


18 27 


18 6 


17 44 


17 23 


16 69 


16 38 


16 18 


16 69 


15 40 


16 21 


Arcturui .. 


19 10 


18 66 


18 36 


18 13 


17 62 


17 31 


17 6 
17 24 


16 46 


16 26 


16 7 


15 48 


15 29 


SeginuB . • . 


19 35 


19 13 


18 62 


18 31 


18 11 


17 49 


17 4 


16 44 


16 24 


16 5 


15 46 


« Centaur... 


19 38 


19 16 


18 66 


18 84 


18 13 


17 62 


17 27 


17 7 


16 47 


16 27 


16 8 


16 49 


Zubenesek . 


19 61 


19 29 


19 7 


18 47 


18 25 


18 6 


17 40 


17 20 


17 


16 40 


16 21 


16 2 


Zubemelg .. 


20 18 


19 66 


19 34 


19 13 


18 62 


18 81 


18 6 


17 46 


17 26 


17 7 


16 47 


16 26 


Alphaeca . . 


20 38 


20 16 


19 64 


19 32 


19 12 


18 61 


18 26 


18 6 


17 46 


17 26 


17 7 


16 48 


• Serpens . • . 


20 46 


20 24 


20 2 


19 42 


19 21 


18 69 


18 34 


18 14 


17 54 


17 86 


17 16 


10 67 


Antares . . 


21 29 


21 7 


20 46 


20 23 


20 2 


19 42 


19 17 


18 67 


18 37 


18 18 


17 58 


17 89 


Rao Algethi 


22 17 


21 65 


21 33 


21 11 


20 60 


20 29 


20 6 


19 46 


19 25 


19 6 


18 41 


18 28 


RaiAlkague 


22 37 


22 15 


21 63 


21 32 


21 10 


20 49 


20 26 


20 6 


19 46 


19 26 


19 7 


18 48 


Rattaban,. 


23 3 


22 41 


22 19 


21 67 


21 86 


21 15 


20 60 


20 29 


20 11 


19 62 


19 83 


19 14 


Vega 


23 41 


23 19 


22 67 


22 36 


22 16 


21 64 


21 29 


21 10 


20 60 


20 80 


20 11 


19 62 


a AqUILJS . . . 


66 


34 


13 


28 47 


23 26 


23 6 


22 40 


22 21 


22 


21 41 


21 22 


21 8 


• PRYO 


1 26 


1 4 


42 


10 


23 55 


23 34 


23 9 


22 49 


22 29 


22 10 


21 60 


21 SI 


J)€neb 


1 60 


1 28 


1 6 


44 


23 


2 


28 33 


23 18 


22 64 


22 84 


22 14 


21 65 


Aldetxanun. 


2 29 


2 7 


1 45 


1 23 


1 2 


41 


16 


23 52 


23 88 


23 13 


22 58 


22 84 


a Aquarius*. 


3 10 


2 48 


2 27 


2 6 


1 44 


1 23 


69 


38 


18 


23 55 


28 86 


28 17 


• Orux 


3 10 


2 48 


2 27 


2 6 


1 46 


1 24 


59 


39 


19 


23 66 


28 86 


23 17 


FOMALHAUT 


4 1 


8 39 


3 17 


2 66 


2 35 


2 14 


1 60 


1 29 


1 10 


60 


81 


12 


Sckeat .... 


4 8 


S 46 


3 25 


8 3 


2 42 


2 22 


1 67 


1 37 


1 17 


57 


88 


19 


Marcab... 
Alpheralx,. 


4 9 


3 47 


3 26 


3 4 


2 43 


2 23 


I 58 1 38 


1 18 


58 


89 


20 


5 13 


4 61 


4 29 


4 7 3 46 


8 25 


3 2 41 


2 21 


2 1 


1 42 


1 23 



TABLE XLIV. M» 1 


For fittdkig ibe AI^PAitENT tlMH of the pRiKCiPAt stAlt's fias^g (be g 


MEHtDiAN fbroughoift 


tSkt YEAft. 1 




March. 


April. 1 




1 


6 


11 


16 


81 


86 


1 


6 


11 


16 


21 
b. m. 


26 




h« m; 


h« m* 


h. m* 


b« m* 


b^ m. 


h. nii 


h. m. 


b. iDt 


b. m; 


b. m. 


h. m. 


.4^1116 . . . 


1 16 


57 


89 


81 


2 


23 40 


23 18 


23 1 


28 48 


28 84 


22 


81 47 


Sehedar . . . 


1 42 


1 24 


1 6 


47 


29 


11 


23 46 


23 26 


23 8 


28 60 


88 88 


88 13 


Polar Sktr, 


8 9 


1 50 


1 82 


1 14 


55 


87 


15 


83 58 


23 85 


23 16 


28 58 


88 89 


Mirach. . . ; 


2 18 


1 53 


1 34 


1 16 


68 


40 


18 


23 56 


23 87 


23 19 


83 1 


98 48 


Achemar . . 


a 43 


2 24 


2 6 


1 48 


I 29 


1 11 


49 


81 


18 


23 60 


28 88 


88 13 


a Aribtis . . . 


3 9 


2 50 


8 32 


8 14 


1 55 


1 87 


1 15 


57 


89 


20 


23 68 


88 89 


Menkar . . . 


4 4 


3 45 


a 87 


8 9 


2 61 


2 83 


8 11 


1 68 


1 35. 


1 16 


68 


39 


Aigol 


4 7 


3 49 


8 80 


3 13 


8 65 


2 37 


8 16 


1 67 


1 88 


1 20 


1 » 


48 


« Perseus . . . 


4 28 


4 4 


3 46 


3 28 


3 10 


2 62 


8 80 


a 12 


1 58 


1 86 


1 16 


58 


Aldbbaran 


6 37 


5 18 


4 59 


4 41 


4 83 


4 6 


8 48 


3 25 


3 7 


8 49 


8 80 


a 13 


Capella..,, 


6 14 


6 56 


5 37 


5 19 


5 1 


4 48 


4 21 


4 8 


3 44 


8 86 


3 8 


8 60 


Rigel 


6 17 


5 58 


6 40 


6 81 


5 8 


4 45 


4 23 


4 6 


8 47 


3 88 


3 11 


a 52 


Taarus.... 


6 26 


6 7 


6 49 


6 80 


6 18 


4 64 


4 32 


4 14 


3 56 


8 37 


3 19 


8 1 


BiUatrix,. 


6 26 


6 8 


5 49 


6 31 


5 18 


4 65 


4 33 


4 16 


8 66 


3 38 


8 19 


3 2 


1 Orion..... 


6 34 


6 15 


6 67 


6 38 


6 20 5 a| 


4 40 


4 28 


4 4 


8 46 


3 87 


8 9 


f Orion 


6 88 


6 19 


6 1 


A 43 


6 24 


5 6 


4 44 


4 86 


4 8 


8 49 


3 31 


8 18 


• Colnmba . . 


6 44 


6 85 


6 7 


6 49 


6 30 


5 18 


4 61 


4 38 


4 14 


8 56 


8 87 


8 18 


Beteifuise . 


6 56 


6 38 


6 19 


6 1 


5 43 


5 85 


6 3 


5 45 


4 26 


4 8 


8 49 


8 81 


ConopiM... 


7 31 


7 18 


6 64 


6 86 


6 17 


6 59 


6 37 


6 19 


6 1 


4 42 


4 84 


4 5 


iSifuis. .... 


7 48 


7 29 


7 11 


6 53 


6 35 


6 16 


5 55 


6 86 


5 18 


5 


4 41 


4 22 


GutOT • . • . 


8 34 


8 15 


7 57 


7 39 


7 20 


7 a 


6 40 


6 28 


6 4 


5 46 


6 87 


6 8 


ProeyoH . . . 


8 41 


8 82 


8 4 


7 46 


7 27 


7 9 


6 47 


6 89 


6 11 


6 62 


6 84 


6 15 


Pollux . . . 


8 45 


8 2f 


8 8 


7 60 


7 82 


7 18 


6 62 


6 88 


6 15 


6 67 


6 88 


6 19 


i Argo Navis 


9 8 


8 50 


8 81 


8 13 


7 66 


7 36 


7 15 


6 66 


6 38 


6 80 


6 1 


6 48 


y Argo Navis 


9 15 


8 56 


8 38 


8 20 


8 1 


7 48 


7 81 


7 8 


6 46 


6 86 


6 8 


6 49 


i Argo Navis 


9 50 


9 82 


9 14 


8 65 


8 37 


8 19 


7 57 


7 89 


7 81 


7 a 


6 44 


6 85 


Argo Navis 


10 81 


10 3 


9 44 


9 27 


9 9 


8 50 


8 29 


8 10 


7 58 


7 84 


7 16 


6 50 


Aiphard . . . 


10 29 


10 10 


9 58 


9 34 


9 16 


8 58 


8 36 


8 18 


8 


7 41 


7 88 


7 4 


Rboulus .. 


11 9 


10 50 


10 88 


10 13 


9 66 


9 38 


9 16 


8 68 


8 40 


8 81 


8 8 


T 44 


Ursa Major 


12 1 


11 42 


11 84 


11 6 


10 47 


10 89 


10 7 


9 60 


9 88 


9 18 


8 66 


8 36 


Ihibhe .... 


12 2 


11 44 


11 85 


11 7 


10 40 


10 31 


10 9 


9 58 


9 88 


9 16 


8 66 


8 88 


Z>eM6 


12 5D 


18 31 


18 18 


11 54 


11 36 


11 18 


10 66 


10 88 


10 20 


10 1 


9 48 


9 85 


y Ursa Major 


12 54 


18 86 


18 17 


11 69 


11 41 


11 88 


11 1 


10 48 


10 24 


10 8 


9 47 


9 89 


« Crnx 


13 27 


13 8 


18 60 


12 31 


18 18 


11 66 


11 38 


U 16 


10 57 


10 88 


10 80 


to 1 


y Crux 


13 31 


13 18 


18 64 


12 36 


13 18 


11 60 


11 88 


11 19 


U 1 


10 44 


10 34 


10 6 


Spioa..... 


14 26 


14 7 


13 49 


13 30 


18 12 


18 64 


18 32 


18 14 


il 66 


11 88 


11 19 


11 


Benetnach . 


14 50 


14 88 


14 18 


18 66 


13 37 


13 19 


18 57 


18 89 


18 20 


18 3 


41 48 


11 86 


/} Centaur . . . 


15 1 


14 48 


14 84 


14 6 


13 48 


13 29 


13 8 


18 49 


18 81 


18 18 


11 64 


11 88 


A Draco ..... 


15 9 


14 51 


14 38 


14 14 


13 56 


13 88 


18 16 


12 58 


12 89 


18 81 


18 a 


11 44 


Arctwnu .. 


15 17 


14 59 


14 40 


14 28 


14 4 


13 40 


18 84 


13 6 


12 47 


18 80 


18 10 


11 52 


Seginua . . . 


15 35 


15 16 


14 57 


14 39 


14 81 


14 8 


13 41 


13 88 


13 5 


18 46 


12 88 


18 9 


a Centaur... 


15 38 


15 19 


16 


14 43 


14 84 


14 6 


18 44 


13 86 


13 8 


18 49 


18 31 


18 18 


ZttftMtffcA . 


15 51 


15 88 


15 13 


14 65 


14 37 


14 19 


18 57 


13 89 


13 81 


18 a 


18 44 


18 25 


Zubeneig . . 


16 16 


15 6915 39 


15 88 


15 4 


14 45 


14 84 


14 5 


13 47 


13 89 


IS 10 


12 51 


Alphttcca . . 


16 36 


16 17 


15 59 


16 48 


15 83 


15 6 


14 44 


14 85 


14 7 


18 48 


18 80 


18 11 


« Serpens . . . 


16 44 


16 86 


16 7 


16 60 


15 88 


15 14 


14 62 


14 84 


14 16 


18 67 


13 88 


18 20 


Antar£s . . 


It 27 


17 9 


16 50 


16 38 


16 15 


16 67 


16 36 


16 17 


14 5a 


14 40 


14 81 


14 a 


Ras Algethi 


18 16 


17 67 


It 88 


17 80 


17 8 


16 44 


16 83 


16 6 


15 46 


IS 88 


15 9 


14 61 


RatAUuigue 


18 85 


18 17 


17 68 


17 40 


17 88 


17 4 


16 41 


16 85 


16 6 


15 48 


16 89 


15 11 


Roitabtin . . 


19 1 


18 43 


18 84 


18 6 


17 48 


17 80 


If 8 


16 60 


16 31 


16 13 


16 65 


15 37 


F«^ 


19 48 


19 81 


19 8 


18 44 


18 86 


18 8 


17 46 


17 88 


17 10 


16 61 


16 88 


16 14 


a AquiL£ • • . 


20 51 


20 88 


20 14 


19 66 


19 87 


19 19 


18 67 


18 89 


18 81 


18 8 


17 44 


17 86 


« Pavo 


21 20 


21 2 


20 43 


80 85 


80 7 


19 48 


19 87 


19 8 


18 50 


18 88 


18 18 


17 64 


Deneb 


21 44 


21 26 


21 7 


80 49 


80 31 


20 12 


19 61 


19 88 


19 14 


18 56 


18 87 


18 18 


Alderaitnin. 


22 23 


28 5 


21 45 


81 88 


21 10 


20 51 


20 30 


20 11 


19 63 


19 35 


19 16 


18 57 


a Aquarius.. 


23 4 


88 46 


22 87 


22 10 


21 52 


21 34 


21 12 


20 64 


20 35 


80 17 


10 58 


19 40 


a Grux 


23 6 


22 4<J 


28 28 


22 10 


21 68 


21 84 


21 12 


20 64 


20 86 


20 17 


19 69 


19 40 


Fomalhaut 


23 56 


83 87 


23 19 


23 1 


28 43 


28 86 


28 8 


21 46 


21 27 


21 8 


80 60 


80 81 


Scheat . . . : 


7 


23 44 


23 26 


23 8 


28 50 


28 88 


28 10 


21 62 


21 34 


21 15 


80 67 


80 38 


Marcab.. . 


8 


23 45 


28 87 


23 8 


122 51 


28 38 


28 10 


21 53 


21 86 21 16 


80 68 80 8911 


Alphtratz,. 


1 11 


52 


34 


il 1623 53i23 85 


m 18 


22 56 


22 8828 20 


88 1 21 4ay 



«0 TABLE XLIV. 




For finding die APPARENT time of the principal star's passing tlie 




MERIDIAN throughout the tear. 






May. ; 


June. II 




1 


6 


11 


16 


21 


26 


1 


6 11 


16 


21 


26 






h. m. 


h. m* 


h« m. 


h. m. 


h. m. 


b. D. 


h. m. 


b. m* h. m. 


h. m. 


h. m. 


h. m. 




Algenib ... 


21 28 


21 9 


20 50 


20 30 


20 10 


19 50 


19 26 


19 5 


18 44 


18 24 


18 3 


17 42 




Schedur . . . 


21 64 


21 34 


21 16 


20 56 


20 36 


20 16 


19 52 


19 31 


19 11 


18 60 


18 29 


18 8 




Polar Star, 


22 20 


22 1 


21 42 


21 22 


21 2 


20 43 


20 19 


19 58 


19 37 


19 17 


18 56 


18 35 




Mvmch..., 


22 23 


22 4 


21 44 


21 25 


21 6 


20 46 


20 20 


20 1 
20 81 


19 40 


19 19 


18 68 


18 38 




Acktrwar •. 


22 64 


22 35 


22 16 


21 66 


21 36 


21 16 


20 52 


20 11 


19 61 


19 30 


19 9 




a ArIBTIS... 


23 20 


23 I 


22 42 


22 22 


22 2 


21 42 


21 18 


20 57 


20 36 


20 17 


19 56 


19 S6 




Menkar . . . 


20 


1 


23 37 


33 18 


22 58 


22 38 


22 13 


21 53 


21 32 


21 11 


20 51 


20 80 




Aigol 


24 


4 


23 41 


23 21 


23 2 


22 41 


22 17 


21 56 


21 36 


21 15 


20 54 


20 33 




« Perseas... 


39 


20 


23 56 


23 36 


23 17 


22 56 


22 32 


22 12 


21 51 


21 30 


21 9 


20 49 




Aldbbaran 


1 53 


1 34 


1 14 


65 


35 


15 


23 46 


23 26 


23 5 


22 44 


22 23 


22 3 




Cupelia. . . . 


2 31 


2 11 


1 52 


1 32 


1 12 


52 


28 


7 


23 43 


23 22 


23 1 


22 40 


1 


Rigd 


2 33 


2 14 


1 64 


1 35 


1 15 


56 


30 


10 


23 45 


23 24 


23 4 


22 43 




B Taanis. . . . 


242 


2 23 


2 4 


1 44 


1 24 


1 4 


39 


19 


23 54 


23 33 


23 13 


22 62 




BOitUrix.. 


2 43 


2 23 


2 4 


1 44 


1 25 


1 4 


40 


19 


23 55 


23 34 


23 13 


22 52 




1 Orion 


2 60 


2 31 


2 11 


1 52 


1 32 


1 12 


47 


27 


6 


23 41 


23 21 


23 




• Orion 


2 54 


2 35 


2 16 


1 56 


1 86 


1 16 


52 


81 


10 


23 46 


23 25 


23 4 




• ColomtMi . . 


3 


2 41 


2 22 


2 2 


1 42 


1 22 


58 


37 


16 


23 52 


23 31 


23 10 




BeUlgueM. 


8 il 


2 53 


2 34 


2 14 


1 64 


1 34 


1 10 


49 


29 


8 


23 43 


23 22 




(kaunmi,.. 


3 46 


3 2) 


3 9 


2 49 


2 29 


2 9 


1 44 


1 24 


1 3 


43 


22 


1 




Sirnu 


4 3 


3 44 


3 25 


3 6 


2 46 


2 26 


2 2 


1 41 


1 21 


1 


39 


18 




Cosior .... 


4 49 


4 30 


4 11 


3 51 


3 31 


3 11 


2 48 


2 27 


2 6 


1 46 


1 25 


1 4 




Proeyon... 


4 56 


4 37 


4 17 


3 58 


3 38 


3 18 


2 64 


2 34 


2 13 


1 52 


1 82 


1 11 




POLLQX . . . 


6 


4 41 


4 22 


4 2 


3 42 


8 22 


2 59 


2 38 


2 18 


1 57 


1 36 


1 16 




( Argo Navif 


6 28 


6 4 


4 46 


4 25 


4 5 


3 46 


8 21 


8 


2 41 


2 20 


1 59 


1 38 




y Argo Navia 


6 80 


6 11 


4 52 


4 32 


4 12 


3 62 


3 28 


8 7 


2 47 


2 27 


2 6 


1 45 




i Argo Navia 


6 6 


6 47 


5 27 


6 8 


4 48 


4 28 


4 3 


3 43 


3 22 


3 1 


2 42 


2 21 




$ Argo NaWi 


6 37 


6 18 


6 59 


6 39 


5 19 


4 59 


4 35 


4 14 


3 54 


3 33 


3 12 


2 51 




Alpkard... 


6 45 


6 26 


6 6 


6 47 


5 27 


6 7 


4 42 


4 22 


4 1 


3 40 


3 20 


2 59 




Rboulus .. 


7 25 


7 6 


6 46 


6 27 


6 7 


5 47 


6 22 


6 2 


4 41 


4 20 


4 


3 39 




B Una M^or 


8 17 


7 68 


7 38 


7 19 


6 59 


6 39 


6 14 


6 64 


5 33 

6 35 


6 12 


4 52 


4 31 




Dubhe .... 


8 19 


8 


7 40 


7 20 


7 1 


6 40 


6 16 


5 56 


6 14 


4 53 


4 33 




Z>eiie6 


9 6 


8 47 


8 27 


8 8 


7 48 


7 28 


7 3 


6 43 


6 22 


6 1 


5 41 


6 20 




y Ursa M^Jor 


9 10 


8 61 


8 82 


8 12 


7 62 


7 32 


7 8 


6 47 


6 27 


6 6 


5 45 


6 24 




a Crnx 


9 42 


9 23 


9 4 


8 45 


8 25 


8 5 


7 40 


7 20 


6 59 


6 88 


6 17 


5 67 




y Cmz 


946 


9 27 


9 9 


8 49 


8 29 


8 9 


7 45 


7 21 


7 4 


6 43 


6 22 


6 1 




Spioa 


10 41 


10 22 


10 2 


9 43 


9 23 


9 3 


8 39 


8 18 


7 68 


7 37 


7 17 


6 56 




BenHnaek, 


11 6 


10 46 


10 27 


10 8 


9 47 


9 27 


9 3 


8 43 


8 23 


8 2 


7 41 


7 20 




B Centaar . . • 


11 16 


10 57 


10 38 


10 18 


9 68 


9 38 


9 14 


8 55 


8 34 


8 13 


7 52 


7 31 




a Draco 


11 25 


11 6 


10 46 


10 26 


10 7 


9 46 


9 22 


9 2 


8 41 


8 21 


8 


7 40 




ArcturuB .. 


11 S3 


11 13 


10 54 


10 34 


10 14 


9 54 


9 30 


9 10 


8 49 


8 29 


8 8 
8 26 


7 47 




SeginuB . . . 


11 50 


11 31 


11 11 


10 62 


10 32 


10 12 


9 47 


9 27 


9 6 


8 46 


8 5 




a Centanr... 


11 53 


11 34 


11 15 


10 65 


10 35 


10 15 


9 51 


9 80 


9 9 


8 49 


8 29 


8 8 




Zubenesek . 


12 6 


11 47 


11 27 


11 3 


10 48 


10 28 


10 3 


9 43 


9 22 


9 1 


8 42 


8 21 




Zubenelf . . 


12 33 


12 13 


U 64 


11 34 


11 14 


10 54 


10 30 


10 9 


9 49 


9 28 


9 7 


8 46 




Aljfkaeea . . 


12 52 


12 33 


12 14 


11 54 


11 34 


11 14 


10 50 


10 29 


10 8 


9 48 


9 27 


9 6 




• Serpeos . . . 


13 1 


12 41 


12 22 


12 2 


11 42 


11 22 


10 58 


10 37 


10 17 


9 56 


9 35 


9 14 




Antarbs . . 


13 44 


13 24 


13 5 


12 45 


12 25 


12 5 


11 41 


11 20 


11 


10 39 


10 18 


9 67 




Alt Algetki 


14 32 


14 12 


13 53 


13 33 


13 13 


12 53 


12 29 


12 8 


U 48 


11 27 


11 6 


10 45 




RaiAlhague 


14 62 


14 33 


14 13 


13 64 


13 34 


13 14 


12 49*12 29 


12 8 


11 47 


11 26 


11 6 




Rag^aban,. 


16 18 


14 68 


14 39 


14 19 


13 59 


13 39 


13 15 


12 54 


12 34 


12 13 


11 52 


11 31 




Vega 


15 55 


15 36 


15 17 


14 68 


14 38 


14 18 


13 53 


13 33 


13 12 


12 61 


12 31 


12 ]0 




• AouiUB . . . 


17 6 


16 47 


16 28 


16 8 


16 48 


15 28 


15 4 


14 43 


14 23 


14 3 


13 42 


13 21 




• Pavo 


17 36 


17 16 


16 57 


16 37 


16 17 


15 67 


15 33 


16 12 


14 52 


14 31 


14 11 


13 60 




Jjeueo m. . . . 


17 59 


17 40 


17 21 


17 1 


16 41 


16 2ri5 57 


16 36 


15 16 


14 55 


14 34 


14 14 




Alderaimm. 


18 38 


18 19 


18 


17 40 


17 20 


17 


16 36 


16 15 


16 56 


15 34 


16 la 


14 6S 




• Aqnaritts. . 


19 21 


19 2 


18 42 


18 22 


18 3 


17 42 


17 18 


16 58 


16 37 


16 16 


16 56 


15 35 


1 


• Qrux 


10 21 


19 2 


18 42 


18 23 


18 3 


17 43 


17 18 


16 58 


16 37 


16 16 


16 5€ 


15 351 


Fomalhaut 


20 12 


19 53 


19 33 


19 14 


18 54 


18 31 


18 9 


17 49 


17 2fi 


17 7 


16 4C 


16 261 


Schiut.... 


20 19 


20 


19 41 


19 21 


19 1 


18 41 


18 17 


17 66 


17 35 


17 13 


»16 54 


I 16 33] 


Marcab... 


20 20 


20 1 


19 41 


19 22 


19 2jl8 42 


18 17 


17 57 


17 3C 


»17 U 


116 5£ 


> 16 341 


AiphenUz,. 


21 23 


21 4 20 45 


20 25 


20 5)19 45 


19 21 


19 C 


18 30 18 U 


H17 5( 


J 17 37 



TABLE XLIV. 271 


For finding the apparent time of the principal star's passing the 


MERIDIAN throughout the year. 




July. 


August. II 


1 


6 


11 


16 


21 


86 


1 


6 


11 


16 


81 


26 




h. m. 


b. m* 


h. m. 


h. m. 


h. m. 


b. m. 


h. ni* 


h* m. 


h. m. 


b. m. 


b. m. 


b. m* 


Algenib . . . 


17 21 


17 1 


16 40 


16 20 


16 


15 40 


15 17 


14 68 


14 39 


14 80 


14 8 


18 43 


Schedur . . . 


17 48 


17 27 


17 6 


16 46 


16 86 


16 6 


15 43 


16 24 


16 5 


14 47 


14 88 


14 9 


Polar Star, 


18 14 


17 54 


17 83 


17 13 


16 58 


16 83 


16 9 


15 50 


16 38 


16 13 


14 66 


14 36 


Mvrach • • • • 


18 17 


17 56 


17 86 


17 15 


16 65 


16 86 


16 12 


16 53 


15 35 


16 16 


14 67 


14 89 


Achemar • • 


18 48 


18 28 


18 7 


17 47 


17 27 


17 7 


16 43 


16 84 


16 6 


15 47 


16 89 


16 10 


« Aribtis... 


19 14 


18 54 


18 83 


18 13 


17 58 


17 33 


17 9 


16 60 


16 81 


16 18 


15 55 


15 36 


Menkar . . . 


20 U 


19 50 


19 29 


10 9 


18 49 


18 89 


18 5 


17 46 


17 87 


17 8 16 49 


16 81 


Algol 


20 14 


19 53 


19 33 


19 12 


18 52 


18 33 


18 9 


17 50 


17 80 


17 18 


16 58 


16 85 


« Perseus... 


20 89 


20 8 


19 48 


19 27 


19 7 


18 47 


18 24 


18 6 


17 46 


17 27 


17 8 


16 50 


Aldbbaran 


21 48 


21 21 


21 1 


20 41 


20 21 


80 1 


19 38 


19 19 


19 


18 41 


18 82 


18 4 


Capelia, . . .1 


22 20 


21 59 


21 39 


21 18 


20 59 


20 39 


20 16 


19 56 


19 37 


19 19 


19 


18 42 


RigH 


22 22 


22 ^ 


21 41 


21 21 


21 2 


20 42 


20 18 


19 59 


19 40 


19 21 


19 8 


18 44 


B Taaras.... 


22 31 


22 11 


21 50 


21 30 


21 10 


20 61 


20 27 


20 8 


19 49 


19 3019 11 


18 58 


BeUairix .. 


22 82 


22 11 


21 51 


21 30 


21 10 


20 51 


80 28 


20 9)19 49|19 3l| 


19 18 


18 54 


1 Orion 


22 30 


22 18 


21 5821 38 


21 18 


20 58 


20 35 


20 16 


19 67 


19 88 19 19 


19 1 


1 Orion 


22 43 


22 23 


22 2 


21 42 


21 22 


21 2 


20 39 


20 20 


80 1 


19 42 


19 84 


19 5 


a Colamba .. 


22 49 


22 29 


22 8 


21 48 


21 28 


21 8 


20 46 


20 26 


20 7 


19 48 


19 30 


10 11 


Bei^uese , 


23 2 


22 41 


22 21 


22 


21 40 


21 80 


20 58 


20 39 


20 19 


20 1 


19 48 


19 84 


Vanopus . . . 


23 36 


23 16 


22 55 


22 35 


22 15 


81 65 


21 88 


21 13 


20 54 


20 85 


20 17 


10 58 


Siiius 


23 53 


23 33 


23 12 


22 52 


22 32 

23 18 


28 12 


21 50 


21 30 


21 11 


20 52 


20 84 


80 15 


CftstOT . . • . 


43 


23 


2 


28 38 


22 68 


28 34 


22 15 


21 66 


21 38 


21 ao 


81 1 


Proeyon . . . 


50 


30 


9 


23 45 


28 25 


23 5 


88 41 


22 88 


22 8 


21 45 


21 86 


81 8 


Pollux . . . 


55 


34 


13 


23 49 


83 29 


23 9 


22 46 


88 86 


22 7 


21 50 


21 31 


81 18 


^ Argo Navis 


1 18 


57 


86 


16 


23 52 


23 82 


23 9 


22 49 


28 80 


8a 12 


21 64 


81 85 


y Argo Navis 


1 24 


I 4 


43 


23 


3 


23 89 


28 15 


28 66 


22 87 


88 19 


28 1 


21 48 


i Argo Navis 


2 


I 39 


1 19 


59 


38 


19 


23 51 


83 88 


23 13 


88 64 


28 36 


88 18 


B Argo Navis 


2 31 


2 11 


1 50 


1 30 


1 10 


60 


27 


7 


23 44 


83 85 


28 7 


88 49 


Alphard . . . 


2 39 


2 18 


1 58 


1 88 


1 18 


58 


84 


15 


23 62 


28 33 


23 14 


88 56 


REGUL0S . . 


3 18 


2 58 


2 38 


2 18 


1 58 


1 88 


1 14 


65 


36 


17 


28 54 


88 86 


B Ursa Major 


4 10 


3 50 


3 29 


3 10 


8 50 


2 30 


2 6 


1 47 


1 88 


1 9 


51 


88 


Dubhe .... 


4 12 


3 5! 


3 31 


8 11 


8 51 


2 31 


a 8 


1 49 


1 80 


1 11 


68 


34 


Deneh 


4 59 


4 89 


4 18 


3 58 


8 38 


3 18 


a 66 


8 36 


a 17 


1 58 


1 89 


1 81 


y Ursa Major 


5 4 


4 43 


4 22 


4 2 


3 48 


8 28 


3 


8 40 


8 81 


a 8 


1 44 


1 86 


• Crux 


5 36 


5 15 


4 55 


4 35 


4 14 


3 55 


8 81 


3 18 


8 54 


8 35 


8 17 


1 68 


y Crux 


5 40 5 20 


4 59 


4 39 


4 19 


3 69 


8 86 


3 16 


8 58 


a 89 


8 81 


8 8 


Spica.... . 


6 35 


6 14 


5 54 


5 34 


6 13 


4 54 


4 80 


4 11 


8 58 


8 88 


8 15 


8 67 


Benetnach . 


7 


6 39 


6 19 


5 58 


5 38 


5 18 


4 65 


4 86 


4 16 


8 58 


8 39 


8 82 


B Centaur . . . 


7 10 


6 50 


6 29 


6 9 


5 49 


5 89 


6 6 


4 46 


4 87 


4 8 


3 60 


8 31 


m. Draco 


7 19 


6 58 


6 38 


6 17 


5 57 


5 37 


5 14 


4 55 


4 86 


4 17 


8 58 


3 40 


ArctuTUM .. 


7 27 


7 6 


6 46 


6 25 


6 5 


5 45 


5 22 


5 8 


4 43 


4 85 


4 6 


3 48 


Seginua . . . 


7 44 


7 23 


7 3 


6 43 


6 23 


6 3 


5 39 


6 80 


6 1 


4 42 


4 83 


4 5 


a Centaur... 


7 47 


7 27 


7 6 


6 46 


6 26 


6 6 


5 42 


5 83 


5 4 


4 45 


4 27 


4 8 


Zubenesch . 


8 


7 39 


7 19 


6 59 


6 39 


6 19 


6 55 


6 86 


6 17 


4 68 


4 89 


4 21 


Zubeneig . . 


S 27 


8 6 


7 45 


7 25 


7 5 


6 45 


6 22 


6 2 


6 48 


6 35 


6 6 


4 47 


Alphacca . . 


8 46 


8 26 


8 5 


7 45 


7 25 


7 5 


6 41 


6 82 


6 8 


5 44 


6 86 


5 7 


• Serpens . . . 


8 55 


8 34 


8 14 


7 53 


7 33 


7 13 


6 50 


6 30 


6 11 


6 53 


5 84 


5 16 


* Antarbs . . 


37 


9 16 


8 57 


8 36 


8 16 


7 56 


7 33 


7 13 


6 54 


6 36 


6 17 


5 59 


Has Algetki 


10 25 


10 5 


9 44 


9 23 


9 4 


8 44 


8 21 


8 2 


7 48 


7 84 


7 6 


6 47 


RatAlhagne 


10 45 


10 24 


10 4 


9 43 


9 23 


9 3 


8 41 


8 22 


8 8 


7 44 


7 85 


7 7 


Rattaban . . 


11 11 


10 50 


10 30 


10 9 


9 49 


9 29 


9 7 


8 48 


8 88 


8 10 


7 51 


7 88 


Vega 


11 49 


11 28 


11 8 


10 48 


10 28 


10 8 


9 44 


9 26 


9 7 


8 48 


8 29 


8 11 


• AoUILiE . . . 


13 


12 40 


12 19 


11 59 


11 39 


11 19 


10 65 


10 36 


10 17 


9 59 


9 41 


9 88 


a Pavo 


13 80 


13 9 


12 48 


12 28 


12 8 


11 48 


11 25 


11 5 


10 46 


10 88 


10 9 


9 51 


Deneh 


13 54 


13 33 


13 12 


12 52 


12 32 


18 12 


11 49 


11 89 


11 10 


10 51 


10 83 


10 14 


Alderainivii, 


14 33 


14 12 


13 51 


13 81 


13 11 


18 51 


12 28 


18 8 


11 49 


11 80 


11 12 


10 63 


a Aquarius.. 


15 14 


14 53 


14 84 


14 18 


13 58 


13 33 


18 10 


18 61 


18 88 


18 13 


11 64 


11 86 


« Qrux 


15 14 


14 53 


14 34 


14 14 


13 64 


13 34 


18 10 


18 51 


18 82 


18 18 


11 54 


11 36 


FOHALHAUT 


16 5 


15 44 


15 24 


15 5 


14 44 


14 85 


14 1 


13 48 


13 83 


18 4 


18 45 


18 87 


Sckeat .... 


16 12 


15 52 


15 81 


15 11 


14 62 


14 32 


14 8 


18 49 


18 30 


18 11 


18 63 


18 84 


Marcab... 


16 13 


15 52 


16 82 


15 12 14 53 


14 33 


14 9 


18 60 


13 81 


13 12 


18 58 18 86 1 


Alpheraix,. 


17 16 


16 56 


16 35 


16 15 15 55 


15 85 


15 12 


14 53 


14 84 


14 15 


18 57 13 38 1 



Hi 



a 



?72 TABLE XLIV. 

JFor finding the apparknt time of the principal star's paastiig the 

MERIDIAN throughout the YEAR^ 



September. 



October. 



B 



Aigmib ... 
Sekedmr ,,. 
Polar Sivr, 
Jftniicht • • • 
Ackefuwr •• 
Abibtu . . . 
Menkar ... 

Algol 

Perseas... 

Al£«BARAfl 

BigH 

Tttonis. • • . 
BeMrtflP.. 
Ofion..... 

Oiioo 

Colnmba • . 
BfMfi 



• • . 



Cutltr .••• 
Pirocyoit • • • 
POLLOX . • . 
I A«C9 NaTisjSl 
y ArfoNftvis2l 
I Argo Naf klai 
Ario 

Rmulw 
Una Mig'or 



r 

a 






Dmbk£ »,., 

Detub 

Una Mi^or 

Crax 

Cniz 

Spica 

BenetMch, 
Centaar . . • 
Draco. •••. 
Aretums .. 



JSeginus . . • 
4 Centaur... 

Zubneteh . 

Zubemelg .. 

^/fAotfoa • . 
« Seipeof . • . 

Antares .. 

RasAlgetki 

RatAUuigui 

RaglabtM,, 



« 
« 



• 



Vega 

AouiLJt . • . 

Pavo 

Denib 

AidifQUinH* 
Aqaarioa. . 
Grux 

FoHALHAtJT 

Seheat • . . 

Marcab... 

Aiphenttt,, 







TABLE XLIV. 273 


For finding the apparent time of the principal star's passing the 


MERIDIAN throughout the year. 






November. | 


December. 




I 


6 


11 


16 


21 


26 


1 


6 


11 


16 


21 


26 




li. m. 


h. m. 


h. in. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. in. 


h. m. 


h. m. 


b. m. 


Algenib ... 


9 S7 


9 17 


8 67 


8 38 


8 17 


7 56 


7 34 


7 12 


6 50 


6 28 


6 6 


5 44 


Sehednr . . . 


to 3 


9 41 


9 23 


9 3 


8 42 


8 22 


8 1 


7 89 


7 17 


6 55 


6 83 


6 10 


Polar Star. 


10 30 


10 10 


50 


9 30 


9 9 


8 48 


8 27 


8 5 


7 44 


7 21 


6 59 


6 37 


Mimch. . . . 


10 38 


10 13 


9 53 


9 82 


9 11 


8 50 


8 30 


8 8 


7 40 


7 24 


7 2 


6 40 


Achtmar . . 


11 4 


10 44 


10 24 


10 4 


9 43 


9 22 


9 


8 38 


8 18 


7 55 


7 33 


7 11 


A Arietis... 


11 80 


11 10 


10 50 


10 30 


10 9 


9 48 


26 


9 6 


8 43 


8 20 


7 59 


7 37 


MmUcar . . . 


12 26 


12 6 


11 46 


11 26 


11 5 


10 44 


10 22 


10 


38 


9 16 


8 54 


8 32 


Algol 


12 29 


12 10 


11 50 


11 29 


U 8 


10 47 


10 26 


10 4 


9 42 


20 


8 68 


8 35 


a Perseus... 


12 44 


12 25 


12 5 


11 44 


11 23 


11 2 


10 41 


10 19 


9 57 


9 35 


9 13 


8 51 


Aldebaran 


14 


13 39 


13 19 


12 58 


12 87 


12 16 


11 55 


11 83 


11 11 


10 49 


10 27 


10 5 


CapeUa.... 


14 86 


14 17 


13 57 


13 36 


18 15 


12 54 


12 83 


12 11 


11 49 


U 27 


11 5 


10 42 


Bigel 


11 89 


14 19 


13 59 


13 89 


18 18 


12 57 


12 85 


12 13 


11 51 


11 29 


11 7 


10 45 


B Taarus.... 


14 48 


14 28 


14 8 


18 48 


18 27 


IS 6 


12 44 


12 22 


12 


11 38 


11 16 


10 64 


Miatrix.. 


14 48 


14 29 


14 9 


18 48 


18 27 


18 6 


12 46 


12 23 


12 1 


11 39 


11 17 


10 54 


I OrioQ 


14 56 


14 36 


14 16 


13 55 


18 85 


13 13 


12 52 


12 30 


12 8 


11 46 


11 24 


11 2 


t Orion 


1$ 


14 40 


14 20 


14 


18 39 


13 18 


12 56 


12 35 


12 13 


11 60 


11 28 


11 6 


A Columba . . 


15 6 


14 46 


14 26 


14 6 


13 45 


18 24 


13 2 


12 41 


12 19 


11 57 


11 84 


11 12 


Beielg^Kese . 


15 18 


14 58 


14 89 


14 18 


13 57 


18 36 


13 15 


12 53 


12 31 


12 9 


11 47 


11 24 


Ctnu^ntB.,, 


15 52 


15 33 


15 12 


14 53 


14 31 


14 11 


18 49 


13 27 


13 4 


12 44 


12 21 


11 59 


Siruu 


16 


15 49 


15 29 


15 


14 48 


14 27 


14 6 


18 45 


13 22 


18 1 


12 88 


12 16 


Cutior .... 


16 55 


16 35 


16 15 


15 55 


15 84 


15 13 


14 51 


14 80 


14 8 


13 46 


13 24 


13 2 


Proey&n . . . 


17 2 


16 42 


16 22 


16 2 


15 41 


15 20 


14 58 


14 86 


14 14 


13 52 


13 30 


13 9 


Pollux . . . 


17 6 


16 46 


16 26 


16 6 


15 45 


15 24 


15 2 


14 41 


14 19 


13 67 


13 84 


13 13 


i Argo Navis 


17 29 


17 9 


16 49 


16 29 


16 8 


15 47 


15 25 


15 4 


14 42 


14 20 


18 57 


13 35 


y Argo Navis 


17 36 


17 16 


16 56 


16 87 


16 15 


15 54 


15 82 


15 10 


14 49 


14 26 


14 4 


18 42 


} Argo Navis 


18 12 


17 62 


17 82 


17 11 


16 51 


16 29 


16 8 


15 46 


15 24 


15 2 


14 40 


14 18 


Argo Navis 


18 43 


18 23 


18 3 


17 43 


17 22 


17 1 


16 89 


16 18 


15 56 


15 84 


15 11 


14 49 


Alipikard . . . 


18 51 


18 31 


18 11 


17 50 


17 30 


17 8 


16 47 


16 25 


10 8 


15 41 


15 19 


14 57 


Reoulus .. 


19 31 


19 11 


18 51 


18 80 


18 10 


17 48 


17 27 


17 5 


16 48 


16 21 


15 69 


15 87 


B Ursa Major 


20 23 


20 3 


19 43 


19 23 


19 2 


18 41 


18 19 


17 57 


17 35 


17 13 


16 51 


16 29 


Dttbhe .... 


20 24 


20 5 


19 46 


19 24 


19 3 


18 42 


18 21 


17 59 


17 37 


17 15 


16 53 


16 31 


Deneb 


21 12 


20 52 


20 32 


20 11 


19 51 


19 30 


19 8 


18 46 


18 24 


18 2 


17 40 


17 18 


y Ursa Major 


21 16 


20 56 


20 36 


20 16 


19 55 


10 34 


19 13 


18 51 


18 29 


18 7 


17 45 


17 22 


a Crux 


21 49 


21 28 


21 8 


20 48 


20 26 


20 6 


19 45 


19 22 


19 1 


18 38 


18 17 


17 55 


y Crux 


21 53 


21 84 


21 12 


20 53 


20 31 


20 10 


19 49 


19 27 


19 6 


18 43 


18 21 


17 69 


Spica 


22 47 


22 27 


22 7 


21 46 


21 26 


21 4 


20 43 


20 21 


20 


10 37 


19 15 


18 54 


Benetnach . 


23 12 


22 52 


22 32 


22 11 


21 50 


21 29 


21 8 


20 46 


20 24 


20 2 


19 40 


19 17 


Centaur . . . 


23 22 


23 2 


22 42 


22 22 


22 1 


21 40 


21 18 


20 67 


20 35 


20 13 


19 50 


19 28 


« Draco 


23 30 


23 11 


22 51 


22 30 


22 9 


21 48 


21 27 


21 5 


20 48 


20 21 


19 59 


19 37 


Aretunu .. 


23 88 


23 10 


22 59 


22 88 


22 17 


21 56 


21 35 


21 13 


20 51 


20 29 


20 7 


19 44 


Segiuus . . . 


23 56 


28 36 


23 16 


22 55 


22 85 


22 18 


21 52 


21 30 


21 8 


20 46 


20 24 


20 2 


a Centaur... 


3 


23 39 


23 19 


22 59 


22 88 


22 17 


21 55 


21 33 


21 12 


20 49 


20 27 


20 6 


Zuhentuch . 


16 


23 54 


28 32 


23 11 


22 51 


22 29 


22 8 


21 46 


21 24 


21 2 


20 40 


20 18 


Zuhentlg . . 


42 


23 


2 


23 38 


23 17 


22 56 


22 35 


22 13 


21 51 


21 29 


21 7 


20 44 


Alphacea . . 


1 2 


42 


22 


23 68 


23 87 


23 16 


22 54 


22 83 


22 11 


21 48 


21 26 


21 4 


a Serpens . • . 


1 10 


51 


31 


10 


23 45 


23 24 


28 8 


22 41 


22 19 


21 57 


21 35 


21 12 


Antares .. 


1 53 


I 34 


1 13 


63 


82 


11 


28 46 


28 24 


28 2 


22 40 


22 18 


21 65 


Has Algetki 


2 41 


2 22 


2 2 


1 41 


1 20 


59 


88 


16 


93 60 


28 28 


23 6 


22 43 


RasAlkngue 


3 2 


2 42 


2 22 


2 1 


1 40 


1 19 


58 


86 


14 


23 48 


23 26 


23 4 


RaitaiMn . . 


3 26 


8 8 


2 48 


a 27 


2 6 


1 45 


1 24 


1 2 


40 


18 


23 62 


23 29 


Vega 


4 5 


3 45 


3 25 


3 5 


a 45 


2 23 


2 2 


1 40 


1 18 


66 


34 


12 


« Aquila . . . 


6 16 


4 56 


4 86 


4 16 


8 65 


8 34 


3 12 


2 51 


2 30 


2 7 


I 45 


1 23 


« Pavo 


5 45 


5 26 


5 5 


4 45 


4 24 


4 3 


3 42 


3 20 


2 58 


2 37 


2 15 


1 52 


Deneb 


6 9 


5 49 


6 29 


5 


4 48 


4 27 


4 5 


3 44 


3 22 


3 


2 39 


2 16 


Aldermmm, 


6 48 


6 28 


6 8 


5 48 


5 27 


5 6 


4 44 


4 23 


4 1 


3 39 


3 16 


2 64 


a, Aquarius.. 


7 80 


7 11 


6 61 


6 80 


6 9 


5 48 


5 27 


5 5 


4 43 


4 21 


8 59 


3 37 


« Orux 


7 31 


7 11 


6 51 


6 30 


6 10 


5 48 


5 27 


5 5 


4 48 


4 21 


3 59 


3 37 


Fomalhaut 


8 22 


8 2 


7 42 


7 21 


7 


6 39 


6 18 


5 56 


5 84 


5 12 


4 50 


4 28 


Seheat .... 


8 29 


8 9 


7 49 


7 29 


7 8 


6 47 


6 25 


6 3 


5 42 


5 19 


4 57 


4 35 


Marcab... 


8 30 


8 10 


7 50 


7 29 


7 9 


6 47 


6 26 


6 4 


5 42 


6 20 


4 58 


4 36 


Alpheratz.. 


9 32 


9 12 


8 53j 8 33 8 12 


7 5ll 7 29 

1 


7 8 


6 46| 6 24 


6 


5 39 



Mm 



1 


374 


TABLB XLV. li 




For finding the Tim B most advantageous 


for obsemng the Akitnde of a II 




celestial Object^ in order to ascertain the Apparent Time. 






lAt 


Declination of tiie same name with the Latitude. | 






0«> 
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4IJ0 


14 






6900 


6559 




S949 


6673 


6414 


6169 


4937 


4717 


4508 


480S 


4117 


15 






6894 


6554 


623E 


6944 


6869 


5409 


6165 


4933 


4714 


4505 


4305 


4114 


16 




17 


6868 


6548 


6933 


G»3S 


6664 


5405 


5161 


493< 


4710 


4601 


4303 


4111 


17 




66S3 


6543 


6938 


5936 


6660 


S401 


5157 


4996 


4707 


4498 


4298 


4108 


18 






6877 


6538 


6993 


S930 


6656 


5397 


5153 


4999 


4703 


4494 


4295 


4103 


19 




SO 
21 


6871 


6533 
6537 


6918 


5926 


GG51 
1646 


5393 

6389 


5149 
5145 


4918 
"4915 


4699 


4491 


4293 


4102 


30 




6313 6980| 


469S 


-4I88 


4989 


4099 


91 






66S9 


U5SI 


6308 59161 


5643 


6384 


5141 


4911 


4692 


4484 


4985 


4096 


99 






6853 


6516 


6203 


6911 


5637 


6380l 


6137 


4907 


4689 


4481 


4989 


4092 


93 






6817 


6510 


6198 


5906 


5633 


5376 


6133 


4903 


4683 


4477 


4979 


4089 


24 






6841 


6505 


6193 


6909 


5639 


5379 


5139 


4900 


4683 


4474 


4976 


4086 


25 






6830 


6500 


6188 


5897 


6634 


5368 


5135 


489t) 


4(i7H 


4471 


4273 


4083 


96 




W 


6830 


6494 


6183 


5899 


5630 


5364 


5133 


4892 


4675 


4467 


4369 


4080 


97 




S8 


6834 


6489 


6179 


5888 


5615 


5359 


5118 


4889 


4671 


44fiJ 


4366 


4077 


98 




99 


6818 


6484 


6173 


5883 


5611 


5356 


5114 


4885 


46flft 


4460 


4263 


4074 


99 




30 


6819 


6478 


6168 


5878 


5607 


5361 


5110 


4S8I 


4664 


4457 


4260 


4071 


30 




~ai~ 


6807 


6473 


^6163 


5874 


5603 


"5347 




4877 


"4660 


4464 


mb 


4068 


31 




39 


6801 


6167 


6158 


5869 


6598 


5343 


5109 


4874 


4657 


4450 


4933 


4065 


33 




33 


6795 


6463 


6153 


5864 


6594 


5339 


5098 


487< 


4653 


4447 


436( 


4062 


33 




34 


6789 


6457 


6148 


5860 


5589 


6335 


5094 


486r 


4650 


4444 


4347 


4059 


34 




35 


6784 


6451 


6143 


6B53 


6586 


6331 


S090 


4863 


4646 


4440 


4344 


4055 


35 




36 


6778 


6446 


SI38 


5850 


5580 


6396 


5086 


4839 


4643 


4437 


4241 


4052 


36 




3S 


6773 


6441 


6133 


6846 


S576 


6399 


5083 


4855 


4639 


4434 


4237 


4049 


37 




6766 


6135 


6198 


584 1 


5573 


6318 


5079 


4852 


4636 


4430 


4234 


4046 


38 




30 


6761 


6430 


6123 


6836 


S567 


5314 


5075 


4848 


4633 


4437 


4231 


4043 


39 




40 


67S5 


04S5 


6118 


5833 


5663 


5810 


5071 


4844 


4639 


4434 


4398 


4O40 


40 






"6749 


"6430 


61li 


Im 


-6559 


6306 


"5067 


lu 


4fl35 


4'42<l 


4294 


40;)7 


41 






6743 


6414 


6ioa 


68S3 


5554 


6303 


5063 


4837 


4633 


4417 


433 


4031 


49 






G7S8 


6409 


6103 


5818 


5560 


6998 


5059 


4833 


4618 


4414 


4318 


41131 


43 






6732 


6404 


6099 


5813 


5S46 


5294 


5055 


483fl 


4615 


4410 


4315 


4038 








673ti 


6398 


6094 


5809 


5541 


529f 


5051 


4B9 


4611 


4407 


42IL 


4035 


46 




46 


6731 


6393 


608S 


6804 


5537 


5385 


5048 


489 


4608 


4404 


4303 


4032 


46 

47 






6715 


6388 


608 


6800 


5533 


698 


5044 


481 


4604 


4400 


4305 






48 


6709 


6383 


607 


5795 


5538 


5977 


6040 


481 


460 


4397 


420S 


4016 


4B 








6377 


607 


5730 


5634 


5373 


603G 


481 


4597 


4394 


41H<1 


4013 






50 


6e9( 


6372 


608t 


5786 


6620 


636S 


6032 


4S0» 


4594 


4390 


419 


4010 


50 






669: 


636: 


"606" 


B781 


6516 


696J 


603 


480 


459(1 


4387 












605 


5777 


5511 


526 


603 480( 


468 4384 


4189 4004 






53 


6681 


635; 


605 


5772 


6507 


525 


5021 479 


4584 4380 


4186 4001 


53 




G4 


667tl 


635 


605 


676H 


6503 


695 


5017 479 


45B0 4377 


4183 3998 






G5 


6670 


63') 6 


604 


5763 


5408 


534 


6013 478 


4577 4374 


4180 3995 






56 


6RS4 


634 


604 


5758 


54S4 


624 


5009 478 


4573 4370 


4177 399 






G7 


6659 




603 


5754 


6490 


524 


5005 478 


l\ 4670 4367 


4174 SBSf 






58 


6B53 


633 




5749 


5486 




5009 47r«| 45661 4364 


4171 898. 






69 


664! 




60! 


5745 


548 


523 


4998 4775 46031 436 


4167 398 


59 
«() 




GO 


60421 633 


609 


S740 


5477 


532 


4994 477l| 4659| 433 \ *Hi4| 3^/ 





280 


TABLE XLVII. || 


LooABiTHMS for finding the Correction to reduce the Moon's Declination 1 


or Right Ascension to anr Time under the Meridian of Greenwich. | 


Sec 
er 


miTDTES or AK HOUR OR A DEGREE. 


Sec. 
or 


24 


26 


26 


27 


28 


29 


30 


31 


32 


33 


34 1 85 





3979 


3802 


3632 


3468 


3310 


3158 


3010 


2868 


2730 


2596 


2467 


2341 





1 


3976 


8799 


3629 


3465 


3307 


3155 


3008 


2866 


2728 


2594 


2465 


2339 


1 


9 


3973 


3796 


3626 


3463 


3305 


3153 


3005 


2863 


2725 


2592 


2462 


2337 


2 


3 


3970 


3793 


3623 


3460 


3302 


3150 


3003 


2861 


2723 


2590 


2460 


2336 


3 


4 


3967 


3791 


3621 


3457 


3300 


3148 


3001 


2859 


2721 


2588 


2458 


2333 


4 


5 


3964 


3788 


3618' 3454 


3297 


3145 


2998 


2856 


2719 


2585 


2456 


2331 


5 


6 


3961 


3785 


3615 


3452 


3294 


3143 


2996 


2854 


2716 


2583 


2454 


2328 


6 


7 


3958 


3782 


3612 


3449 


3292 


3140 


2993 


2852 


2714 


2681 


2452 


2326 


7 


8 


3955 


3779 


3610 


3446 


3289 


3138 


2991 


2849 


2712 


2579 


2450 


2324 


8 


9 


3952 


3776 


3607 


3444 


3287 


3135 


2989 


2847 


2710 


2577 


2448 


2322 


9 


10 


3949 


3773 


3604 


3441 


3284 


3133 


2986 


2845 


2707 


2574 


2445 


2320 


10 


11 


3946 


3770 


3601 


3438 


3282 


3130 


2984 


2842 


2705 


2572 


2443 


2318 


11 


19 


3943 


3768 


3598 


3436 


3279 


3128 


2981 


2840 


2703 


2570 


2441 


2316 


12 


13 


3940 


3765 


3596 


3433 


3276 


3125 


2979 


2838 


2701 


2568 


2439 


2314 


13 


14 


3937 


3762 


3593 


3431 


3274 


3123 


2977 


2835 


2698 


2566 


2437 


2312 


14 


15 


3934 


3759 


3590 


3428 


3271 


3120 


2974 


2833 


2696 


2564 


2435 


2310 


15 


16 


3931 


3756 


3587 


3425 


3269 


3118 


2972 


2831 


2694 


2561 


2433 


2308 


16 


17 


3928 


3753 


3585 


3423 


3266 


3115 


2969 


2828 


2692 


2559 


2431 


2306 


17 


18 


3925 


3750 


3582 


3420 


3264 


3113 


2967 


2826 


2689 


2657 


2429 


2304 


18 


19 


3922 


3747 


3579 


3417 


3261 


3110 


2965 


2824 


2687 


2556 


2426 


2302 


19 


90 


3919 


3745 


3576 


3415 


3259 


3108 


2962 


2821 


2685 


2553 


2424 


2300 


20 


21 


3917 


3742 


3574 


3412 


3256 


3105 


2960 


2819 


2683 


2551 


2422 


2298 


21 


22 


3914 


3739 


3571 


3409 


3253 


3103 


2958 


2817 


2681 


2548 


2420 


2296 


22 


23 


3911 


3736 


3568 


3407 


3251 


3101 


2955 


2815 


2678 


2546 


2418 


2294 


S3 


24 


3908 


3733 


3565 


3404 


3248 


3098 


2963 


2812 


2676 


2544 


2416 


2291 


24 


25 


3905 


3730 


3563 


3401 


3246 


3096 


2960 


2810 


2674 


2542 


2414 


2289 


25 


26 


3902 


3727 


3560 


3399 


3243 


3093 


2948 


2808 


2672 


2640 


2412 


2287 


26 


27 


3899 


3725 


3557 


3396 


3241 


3091 


2946 


2805 


2669 


2638 


2410 


2285 


27 


28 


3896 


3722 


3555 


3393 


3238 


3088 


2943 


2803 


2667 


2636 


2408 


2283 


28 


29 


3893 


3719 


3552 


3391 


3236 


3086 


2941 


2801 


2666 


2533 


2405 


2281 


29 


30 


3890 


3716 


3549 


3388 


3233 


3083 


2939 


2798 


2663 


2531 


2403 


2279 


30 


31 


3887 


3713 


3546 


3386 


3231 


3081 


2936 


2796 


2660 


2629 


2401 


2277 


81 


39 


3884 


3710 


3544 


3383 


3228 


3078 


2934 


2794 


2668 


2527 


2399 


2276 


32 


33 


3881 


3708 


3541 


3380 


3225 


3076 


2931 


2792 


2656 


2625 


2397 


2273 


33 


34 


3878 


3705 


3538 


3378 


3223 


3073 


2929 


2789 


2654 


2522 


2396 


2271 


34 


35 


3875 


3702 


3535 


3375 


3220 


3071 


2927 


2787 


2652 


2520 


2393 


2269 


35 


36 


3872 


3699 


3533 


3372 


3218 


3069 


2924 


2785 


2649 


2518 


2391 


2267 


36 


37 


3869 


3696 


3530 


3370 


3215 


3066 


2922 


2782 


2647 


2516 


2389 


2265 


87 


38 


8866 


3693 


3527 


3367 


3213 


3064 


2920 


2780 


2645 


2514 


2387 


2263 


38 


39 


3863 


3691 


3525 


3365 


3210 


3061 


2917 


2778 


2643 


2512 


2384 


2261 


39 


40 


3860 


3688 


3522 


3362 


3208 


3059 


2915 


2775 


2640 


2610 


2382 


2259 


40 


41 


3857 


3685 


3519 


3359 


3205 


3056 


2912 


2773 


2638 


2607 


2380 


2257 


41 


42 


3855 


3682 


3516 


3357 


3203 


3054 


2910 


2771 


2636 


2505 


2378 


2265 


42 


43 


3852 


3679 


3514 


3354 


3200 


3052 


2908 


2769 


2634 


2603 


2376 


2263 


43 


44 


3849 


3677 


3511 


3351 


3198 


3049 


2905 


2766 


2632 


2601 


2374 


2251 


44 


45 


3846 


3674 


3508 


3349 


3195 


3047 


2903 


2764 


2629 


2499 


2372 


2249 


45 


46 


3843 


3671 


3506 


3346 


3193 


3044 


2901 


2762 


2627 


2497 


2370 


2247 


46 


47 


3840 


8668 


3503 


3344 


3190 


3042 


2898 


2760 


2625 


2494 


2368 


2245 


47 


48 


3837 


3665 


3500 


3341 


3188 


3039 


2896 


2757 


2623 


2492 


2366 


2243 


48 


49 


3834 


3663 


3497 


3338 


3185 


3037 


2894 


2755 


2621 


2490 


2364 


2241 


49 


50 


3831 


3660 


3495 


3336 


3183 


3084 


2891 


2753 


2618 


2488 


2362 


2239 


.50 


51 


3828 


3657 


3492 


3333 


3180 


3032 


2889 


2750 


2616 


2486 


2369 


2237 


51 


52 


3825 


3654 


3489 


3331 


3178 


3030 


2887 


2748 


2614 


2484 


2367 


2236 


52 


53 


3822 


3651 


3487 


3328 


3175 


3027 


2884 


2746 


2612 


2482 


2356 


2233 


.53 


54 


3820 


3649 


3484 


3325 


3173 


3025 


2882 


2744 


2610 


2480 


2353 


2231 


54 


55 


3817 


3646 


3481 


3323 


3170 


3022 


2880 


2741 


2607 


2477 


2351 


2229 


55 


56 


3814 


3643 


3479 


3320 


3168 


3020 


2877 


2739 


2605 


2476 


2349 


2227 


56 


57 


3811 


3640 


3476 


3318 


3165 


3018 


2875 


2737 


2603 


2473 


2347 


2225 


57 


58 


3808 


3637 


3473 


3315 


3163 


3015 


2873 


2735 


2601 


2471 


2345 


2223 


58 


59 


3805 


3635 


3471 


3313 


3160 


3013 2870 


2732 


2699 


2469 


2343 


2220 


.59 


60 


3802 


3632 


3468 


3310 


3158 


3010 2868 


273U 


2596 


2467 


2341 


221 R 


:$o 



|j TABLE XLVII. 2S1 1 

1 LoGABiTUMS for finding the Correction to reduce tlie Moon's Declination 


Hec 


MIVU™ OF AN HOUR on A DEGREE. 


bifi 




37 


3M 


311 


40 


41 


43 


43 


44 


43 


46 


47 


a 

3 

i 

G 
S 

7 
8 
9 
10 


^1!I8 
2318 
2314 
3319 
3310 
S308 
3306 
S304 
S30S 
8300 
S1S8 


3U9y 
aU98 
309(1 
3094 
3099 
2090 
3088 
2086 
S0S4 
BOSS 
3080 


I9M 
1982 
1980 
1B78 
1976 
1974 
1973 
1970 
196S 
1M7 
1865 


187 
1869 
1867 
1865 
1863 
1863 
I860 
1858 
18.S6 
1854 
1852 


176 
1759 
1737 

1755 
1754 
1752 
1750 
1748 
1746 
1745 
1743 


1652 
1650 
1648 
1647 
1845 
1643 
1641 
16J( 

1636 


1549 
1547 
1546 
1544 
1543 
1540 
1539 
1537 
133S 
1334 
1533 


1447 
1445 
1443 
144;. 
1440 
1138 
1437 
1435 
1433 
1433 
1430 


1345 
1314 
1343 
1340 
1339 
1337 
1335 
1334 
1333 
1331 


134S 
1348 
1346 
1345 
1243 
131 
1340 
1336 
1237 
1235 
1333 


1154 
1153 
115 
II49 
1148 
1146 
1115 
1143 
1141 
1110 
1138 


103! 
1057 

1058 
1054 
1033 
1031 
1050 
1048 
1047 
10J3 



1 
2 
3 
4 

6 

7 
8 
9 
10 


n 

13 
13 
14 
15 
IS 
17 
18 


3194 
3193 
3190 
8188 
3186 
3184 
3182 
8180 
8178 


807H 
2078 
3074 
3079 
3070 
3068 
2066 
3061 
3063 
3061 


19l>3 
1961 
1959 
1957 
1955 
19S3 
1851 
1950 
1948 
1946 


1850 
1849 
1847 
1845 
1843 
1841 
1839 
1838 
1836 
1834 


1739 
1737 
1736 
1734 
1733 
1730 
17SS 
1727 
1725 


1634 
1633 
1631 
1639 
1697 
1626 
1634 
1633 
1630 
1619 


1S2S 
1527 
1525 
1323 

1533 
1530 
1518 
1516 

1515 


1437 
14S5 
1433 
1423 
1430 
1418 
1417 
1415 
1413 


1337 
1336 
1334 
1333 
1331 
1319 
1317 
1316 
1314 


1230 
1239 
1SS7 
1325 
1334 
1332 
1331 
1319 
1317 


1137 
1135 
1131 
1133 
I13< 
1129 
1137 
1136 
1134 
1133 


1044 
1013 
1011 
1039 
1037 
1036 
1034 
1033 
1031 
1030 


13 
13 
14 
15 
16 
17 

19 

30 


as 

83 

Si 
ss 

S6 
27 
!S 
39 
30 


317b 
3174 
3173 
3170 
3169 
2167 
3185 
2163 
2161 
2159 


M05M 
90S7 
8035 
3053 
2051 
3049 
9047 
2015 
2043 
9041 


1944 
1943 
1940 

1938 
1936 
1934 
1S33 
1931 
1939 
1937 


1830 
1838 
1827 
1835 
1833 
1831 
1819 
1817 
1816 


1733 
1731 
1719 
1718 
1716 
1714 
1713 
1711 
1709 
1707 


1617 

1615 
1613 
1613 
1610 

1608 
1606 
1605 
1603 
1601 


1511 

1510 
1503 
1506 
1304 
1503 
1301 
1499 
1498 


1110 

1408 
1407 
1405 
1103 
110-2 
1400 
1398 
1397 


1311 
1309 

1308 
1306 
1304 
1303 
1301 
1300 
1398 


1311 
1313 
1311 
1309 
1308 
1306 
1305 
1303 
1301 


1119 
1118 
1116 
1115 
1113 
1113 
1110 
1109 
1107 


1028 
1097 
1023 
1034 
1038 
1031 
019 
018 
016 
015 


21 

33 
33 
84 
25 

26 
27 
38 
29 
30 


31 
33 
33 
34 
36 
36 
37 
38 
39 
40 


3155 
3153 
3151 
SU» 
3147 
8145 
8143 
2141 
3139 


3037 
3035 
S033 

= 

2028 
3036 
3034 
3033 


IU35 
1923 
1931 
1919 
1918 
1916 
1914 
1913 
1910 
1908 


1814 
1813 
1810 
1808 

1806 
1805 
1803 
IBOl 
179S 
1797 


1705 
1703 

1702 
1700 
1698 
1696 
1694 
1693 
1691 
1689 


1598 
1596 
1594 

1592 
1591 
1589 
1587 
1585 
1584 


1494 
1493 
1491 

1489 
1487 
I486 
1484 
1483 
1481 


1395 
1393 
1393 
1390 
1388 
1387 
1385 
1383 
1383 
138(1 


1396 
1395 
1393 
1391 

1390 
1388 
1387 
1385 
1383 
1383 


1200 
1198 
1197 
1195 
1193 
1193 
1190 
1189 
1187 
1186 


1106 
1104 

1 103 
1101 
1099 
1098 
1096 
1095 
109.1 
1091 


1013 

1013 
1010 
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The Parallax in Altitude for Planets. 
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81.08 
32.87 
33.80 
34.74 
35.68 
36.62 
37.56 



38.50 
30.44 
40.38 
41.82 
42.26 
43.19 
44.18 
45.07 
46.01 
46.06 



47.89 
48.83 
40.77 
50.71 
51.65 
52.58 
53.62 
54.46 
55.40 
66.34 



French 



1.13 
8.86 
3.38 
4.50 
5.63 
6.76 
7.88 
0.01 
10.13 
11.26 



18.30 
13.51 
14.64 
15.76 
16.80 
18.02 
10.14 
80.27 
21.30 
88.52 



83.64 
84.77 
85.00 
27.02 
28.16 
80.27 
80.40 
81.53 
32.66 
33.78 



84.00 
36.03 
87.15 
38.28 
80.40 
40.53 
41.65 
42.78 
43.00 
45.03 



46.16 
47.29 
48.42 
49.54 
50.67 
51.79 
62.02 
54.05 
55.17 
56.30 



Spanish 






Spaaiih 
bnuaa. 



1.08 
8.16 
3.84 
4.32 
5.40 
6.48 
7.55 
8.63 
0.71 
10.70 



11.87 
18.05 
14.03 
15.11 
16.10 
17.27 
18.36 
10.43 
80.51 
21.58 



22.66 
23.74 
24.82 
25.90 
26.08 
28.06 
20.13 
30.21 
31.29 
82.37 



83.46 
34.53 
85.61 
86.69 
87.77 
38.84 
80.92 
41.00 
42.08 
43.16 



57.43 
58.55 
60.68 
60.81 
61.08 
63.06 
64.10 
65.81 
66.44 
67.57 



44.24 
45.82 
46.40 
47.48 
48.56 
40.63 
60.71 
51.70 
52.87 
53.96 



65.03 
56.11 
67.10 
58.87 
59.35 
60.43 
61.51 
62.58 
63.66 
64.74 



Pdrtn- 

guese 

feet. 



0.03 
1.85 
2.78 
S.7] 
4.63 
5.56 
6.40 
7.41 
8.34 
0.27 



10.20 
11.12 
12.05 
12.07 
13.00 
14.83 
16.75 
16.68 
17.61 
18.54 



10.46 
20.30 
81.31 
22.24 
83.17 
24.00 
25.02 
25.06 
26.87 
27.80 



47.26 
48.10 
49.12 
50.04 
50.97 
51.90 
52.82 
53.76 
54.68 
55.60 



PortQ« 
g'oeae 
bra^as. 



0.83 
1.67 
2.50 
3.33 
4.17 
5.00 
5.83 
6.67 
7.50 
8.33 



0.17 
10.00 
10.83 
11.67 
12.50 
13.33 
14.17 
15.00 
15.84 
16.67 



17.50 
18.38 
10.17 
80.00 
20.83 
81.67 
82.50 
23.33 
84.17 
85.00 



85.83 
26.67 
87.50 
28.33 
20.17 
30.00 
80.84 
31.67 
32.60 
33.33 



34.17 
35.00 
35.83 
36.67 
37.50 
38.33 
39.17 
40.00 
40.83 
41.67 



42.50 
43.33 
44.17 

45.00 
45.83 
46.67 
47.50 
48.83 
40.17 
50.00 



1.08 
2.15 
8.83 
4.31 
5.30 
6.46 
7. 54 
8.61 
0.70 
10.77 



11.85 
12.03 
14.00 
15.08 
16.16 
17.24 
18.31 
10.80 
20.47 
21.54 



22.62 
23.69 
24.77 
85.85 
26.98 
28.00 
29.08 
30.16 
81.28 
82.31 



33.39 
34.47 
35.54 
36.62 
87.69 
88.77 
39.86 
40.93 
42.00 
43.08 



44.16 
45.24 
46.31 
47.80 
48.47 
40.54 
50.62 
61.60 
52.77 
53.85 



54.93 
56.00 
57.08 
58.16 
59.24 
60.31 
61.39 
62.47 
63.54 
64.62 



Ryn- 
land 
feet. 



Swedish 
feet. 



Swedish 
bthoms 



0.07 
1.04 
8.92 

3.80 
4.86 
5.83 
6.80 
7.77 
8.75 
071 



10.60 
11.66 
12.63 
13.60 
14.58 
15.55 
16.52 
17.40 
18.46 
10.43 



20.40 
21.87 
22.84 
23.81 
24.20 
25.26 
26.23 
27.20 
88.17 
20.14 



30.11 
31.08 
32.06 
33.03 
34.00 
34.97 
36.04 
36.92 
37.89 
38.86 



80.83 
40.80 
41.77 
48.75 
43.71 
44.69 
46.66 
46.63 
47.60 
48.68 



40.55 

50.52 

51.49 

52.46 

53.48 

54.40 

55.37 

56.34] 

57.31 

68.20 



1.03 
8.05 
3.08 
4.11 
5 14 
6.16 
7.10 
8.22 
0.85 
10.27 



11.30 
18.33 
13.86 
14.38 
15.41 
16.44 
17,46 
18.40 
10.52 
20.55 



21.57 
22.69 
23.62 
24.65 
25.68 
86.70 
87.73 
88.76 
80.78 
30.81 



31.84 
88.86 
33.80 
34.02 
35.95 
36.97 
38.00 
30.03 
40.05 
41.08 



42.11 
43.14 
44.16 
45.10 
46.82 
47.25 
48.87 
40.30 
50.33 
51.36 



58.38 
53.41 
54.44 
55.46 
56.40 
57.68 
58.65 
50.57 
60.50 
61.62 



Vene- 
tian 
feet. 



0.88 
1.75 
8.63 
S.51 
4.30 
5.86 
6.14 
7.08 
7.90 
8.77 



Vene- 
tian 



9.65 
10.53 
11.40 
18.28 
13.16 
14.04 
14.91 
15.79 
16.67 
17.54 



18.42 
19 30 
20.18 
81.05 
21.03 
28.81 
83.69 
84.57 
25.44 
26.32 



27.19 
28.07 
28.05 
29.82 
80.70 
31.58 
32.46 
33.33 
34.81 
S5.00 



35.07 
36.84 
87.72 
38.60 
30.47 
40.35 
41.23 
42.11 
48.08 
43.86 



44.74 
45.61 
46.40 
47.37 
48.85 
40.12 
50.00 
50.88 
51.75 
52.63 



1.0a 
8.11 
3.16 
4.21 
6.26 
6.32 
7.37 
8.42 
0.47 
10.52 



11.58 
12.63 
18.68 
14.74 
15.79 
16.84 
17.80 
18.05 
20.00 
21.05 



22.11 
28.16 
24.81 
25.26 
26.32 
27.37 
28.42 
29.47 
30.52 
31.58 



32.63 
33.68 
34.74 
85.79 
36.84 
37 89 
38.95 
40.00 
41.05 
42.11 



Knsdan 
feet. 



0.87 
1.75 
8.62 
3.49 
4.S6 
6.34 
6.11 
6.08 
7.86 
8.73 



0.60 
10.47 
11.35 
12.22 
13.09 
13.96 
14.83 
15.70 
16.58 
17.45 



18.33 
10.20 
20.07 
20.94 

81 :8a 

88.69 
83.56 
24.44 

25. sa 

86.18 



27.05 
27. 9S 
28.80 
20.67 
30.54 
31.48 
38.29 
83.16 
34.04 
34.91 



43.16 

44.21 

45.26 

46.32 

47.37 

48.421 

40.47 

60.52 

51.68 

58.63 



53.68 
54.74 
55.70 
56.84 
57.891 
58.05 
60.00 
61.05 
68.11 
63.16 



35.78 
36.65 
37. 5S 
38.40 
30.87 
40.14 
41.02 
41.89 
48.76 
43.64 



44.51 

45. S8 
46.86 
47.13 
48.00 
48.87 
40.75 
50.68 
51.40 
52.36 





























TABLE LIII. 287 
For converting Foreign lldeasures into English feet or fathoms, 

and the contrary. 




BncHsh 


French 
ftet. 




Spanish 
feet. 


Portu- 
gese 
feet. 




Amster- 
dam 
feet. 


Hyn- 
laiid 
feei. 


Swedish 
feet. 


Vene- 
tian 
feet. 




Russian 
feet. 




BiOgStmu 

fkttoois 


French 
toises. 


French 
brawet. 


Spanish 
brasas. 




Portu- 
gnese 
brasas. 






Swedish 
Geithoms 




Vene- 

tUn 

passi. 






61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


57.28 
58.22 
59.16 
60.10 
61.04 
61.97 
62.91 
63.85 
64.79 
65.73 


68.68 
69.81 
70.94 
72.00 
73.19 
74.31 
75.14 
76. 5t 
77.69 
78.83 


66.82 
66.90 
67.98 
69.05 
70.13 
71.21 
72.29 
73.37 
74.45 
75.63 


66.64 
67.46 
58.39 
59.31 
60.24 
61.17 
62.09 
63.02 
63.96 
64.87 


50.83 
51.67 
62.60 
63.33 
64.17 
55.00 
55.83 
66.67 
67.50 
58.33 


65.69 
66.77 
67.86 
68.93 
70.00 
71.08 
72.16 
78.24 
74.81 
75.89 


69.26 
60.23 
61.20 
62.17 
63.14 
64.11 
66.08 
66.06 
67.03 
68.00 


62.66 
63.68 
64.70 
66.78 
66.76 
67.78 
68.81 
69.84 
70.86 
71.89 


53.61 
54.39 
55.26 
56.14 
57.02 
57.90 
68.77 
59.65 
60.53 
61.40 


64.21 
65.26 
66.82 
67.37 
68.42 
69.47 
70.52 
71.58 
72.63 
73.68 


53.24 
64.11 
54.98 
65.86 
56.78 
57.60 
58.47 
69.85 
60.22 
61.09 


< 


71 
72 
78 
74 
75 
76 

• 77 
78 

. 79 
80 


66.67 
67.61 
68.55 
69.49 
70.43 
71.36 
72.30 
73.24 
74.18 
75.12 


79.95 
81.08 
82.21 
83.33 
84.46 
85.59 
86.71 
87.84 
88.97 
90.10 


76.61 
77.69 
78.77 
79.84 
80.92 
82.00 
83.08 
84.16 
85.24 
86.32 


66.80 
66.73 
67.66 
68.68 
69.61 
70.43 
71.36 
72.29 
73.21 
74.14 


69.17 
60.00 
60.83 
61.67 
62.60 
63.33 
64.17 
66.00 
65.83 
66.67 


76.47 
77.64 
78.62 
79.69 
80.77 
81.86 
82.93 
84.00 
85.08 
86.16 


68.97 
69.94 
70.92 
71.89 
72.86 
73.83 
74.80 
75.77 
76.76 
77.71 


72.92 
73.95 
74.97 
76.00 
77.03 
78.06 
79.08 
80.11 
81.14 
82.16 


62.28 
63.16 
64.04 
64.91 
65.79 
66.67 
67.54 
68.42 
69.30 
70.18 


74.74 
75.79 
76.84 
77.89 
78.95 
80.00 
81.05 
82.11 
88.16 
84.21 


61.96 
62.83 
63.70 
64.68 
65.46 
66.83 
67.20 
68.07 
68.94 
69.82 


f 
• 

1 


81 
82 
83 
84 
86 
86 
87 
88 
89 
90 


76.06 
77.00 
77.94 
78.88 
79.82 
80.76 
81.70 
82.63 
83.67 
84.51 


91.22 
92.36 
93.47 
94.60 
95.73 
96.86 
97.98 
99.10 
100.23 
101.36 


87.40 
88.48 
89.55 
90.63 
91.71 
92.79 
93.87 
94.96 
96.03 
97.11 


75.07 
76.99 
76.93 
77.86 
78.78 
79.71 
80.63 
81.56 
82.49 
83.41 


67.60 
68.33 
69.17 
70.00 
70.83 
71.67 
72.60 
73.33 
74.17 
76.00 


87.24 
88.31 
89.89 
90.47 
91.54 
92.62 
93.69 
94.77 
95.86 
96.93 


78.69 
79.66 
80.68 
81.60 
82.68 
83.65 
84.62 
85.49 
86.46 
87.43 


83.19 
84.22 
86.25 
86.27 
87.30 
88.33 
89.36 
90.88 
91.41 
92.44 


71.06 
71.93 
72.81 
73.69 
74.67 
75.44 
76.32 
77.19 
78.07 
78.96 


86.26 
86.32 
87.37 
88.42 
89.47 
90.52 
91.58 
92.63 
98.68 
94.74 


70.459 
71.66 
72.44 
73.31 
74.18 
75.05 
75.93 
76.80 
77.67 
78 54 


• 
* 

r 

* 

1 


91 
92 
93 
94 
95 
96 
- 97 
98 
99 
100 


85.46 
86.39 
87.33 
88.27 
89.21 
90.15 
91.09 
92.02 
92.96 
93.90 


102.46 
103.69 
104.72 
105.84 
106.97 
108.09 
109.22 
110.35 
111.47 
112.59 


98.19 
99.27 
100.36 
101,43 
102.61 
103.58 
104.66 
105.74 
106.82 
107.90 


84.34 
86.27 
86.20 
87,12 
88.05 
88.97 
89.90 
90.83 
91.76 
92.68 


75.83 
76.67 
77.60 
78.33 
79.17 
80.00 
80.83 
81.67 
82.60 
83.33 


98.00 
99.08 
100.16 
101.24 
102.31 
103 .39 
104.47 
105.64 
106.62 
107.69 


88.40 
89.37 
90.34 
91.31 
92.29 
93.26 
94.23 
95.20 
96.17 
97.14 


93.46 

94.49 

96.62 

96.65 

97.57 

98.59 

99.62 

100.65 

101.68 

102.70 


79.82 
80.70 
81.58 
82.46 
83.83 
84.21 
85.09 
85.97 
86.84 
87.72 


95.79 

96.84 

97.89 

98.95 

100.00 

101.05 

102.11 

103.16 

104.21 

105.26 


79.42 
80.29 
81.16 
«2.04 
82 91 
83.78 
84.65 
85.53 
86.40 
87.27 


1 


101 
102 
103 
104 
106 
106 
107 
108 
109 
110 


94.84 

95.78 

96.72 

97.66 

98.60 

99.54 

100.47 

101.41 

102.36 

103.29 


113.72 
114.86 
116.97 
117.10 
118.23 
119.36 
120.48 
121.60 
122.72 
123.86 


108.98 
110.05 
111.13 
112.21 
113.29 
114.37 
115.45 
116.53 
117.61 
118.61) 


93.61 

94.54 

96.46 

96.39 

97.31 

98.24 

99.17 

100.09 

101.02 

101.96 


84.17 
85.00 
86.83 
86.67 
87.50 
88.33 
89.17 
90.00 
90.83 
91.67 


108.77 
109.86 
110.93 
112.00 
113.08 
114.16 
115.24 
116.31 
117.39 
118.47 


98.11 
99.08 
100.06 
101.03 
t02.00 
102.97 
108.94 
104.92 
105.89 
106.86 


103.73 
104.76 
105.78 
106.81 
107.84 
108.86 
109.89 
110.92 
111.95 
112.97 


88.60 
89.47 
90.35 
91.23 
92.11 
92.98 
93.86 
94.74 
95.61 
96.49 


106.32 
107.37 
108.42 
109.47 
110.52 
111.68 
112.63 
113.68 
114.74 
116.79 


88.14 
89.02 
89.89 
90.76 
91.64 
92.51 
93 88 
94.25 
95.13 
96.00 




111 
112 
113 
114 
115 
116 
117 
118 
119 
120 


104.23 
105.17 
106.11 
107.05 
107.99 
108.93 
109.87 
110. 8tO 
111.74 
112.68 


124.98 
126.11 
127.23 
128.36 
129.48 
130.61 
1S1.74 
182.87 
184.00 
186.141 


119.77 
120.84 
121.92 
123.00 
124.08 
125.16 
126.24 
127.32 
128.40 
129.48 


102.87 
103.80 
104.73 
105.66 
106,58 
107.51 
108.43 
109.36 
110.29 
111.21 


92.50 
93.33 
94.17 
96.00 
95.83 
96.67 
97.60 
98.83 
99.17 
100.00 


119.54 
120,62 
121.69 
122.77 
123.86 
124.93 
126.00 
197.08 
128.10 
120.24 


107.83 
108.80 
109.77 
110.76 
111.71 
112.69 
113.66 
114.63 
115.60 
116.58 


114.00 
115.03 
116.06 
117.08 
118.11 
119.14 
120.16 
121.19 
122.29 
123.26 


97.37 
98.26 
99.12 
100.00 
100.88 
101.75 
102.63 
108.61 
104.^9 
105.26 


116.84 
117.89 
118.95 
120.00 
121.06 
122.11 
128.16 
124.21 
126.26 
126.82 


96.87 

97.76 

98.62 

99.49 

100.36 

101.24 

102.11 

102.98 

108.85 

i04.7S 
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TABLE LIV. 



For finding the exact Obbbnwich Timb> corresponding to the trae 

LuNAB Distance. 



Approadmate 
IntenraL 



u» HI* 

10 
90 



080 
40 
060 



A* in* 
3 
2 50 
2 40 



I 
1 10 
1 20 
1 80 



2 80 
2 20 

2 10 



DilFerenoe of the proportional Lggarithms in the Almaimc. 









2 

1 50 
1 40 
I 80 











1 
I 












1 



8 4 











1 



1 
1 
1 
1 



1 
1 
1 



1 
1 
1 
1 



1 
1 
1 






1 



1 
1 
1 



6 





1 



1 
1 
1 
I 



1 
1 
1 
2 



1 
1 
2 



2 
2 

2 
2 



7 I 8 





1 



1 
I 




1 
1 



2 
2 








1 
1 



2 
2 

2 
2 



2 

8 
8 
8 



2 
2 

2 



10 




1 
1 



20 



8 
8 
8 
8 



2 
2 
8 



8 
8 
8 
8 




1 
2 



8 
4 

5 



6 
6 
6 
6 



80 




2 

4 



5 
6 
7 



40 




8 
5 



50 00 




8 
6 



7 

9 

10 



8 
9 
9 
9 



11 
12 
12 
12 



9 
11 
18 





4 
7 



14 
15 
15 
16 



10 
18 
15 



70 




5 
9 



80190 



12 
15 
17 



17 
18 
19 



19 
21 
21 



19:22 



5 

10 





6 

11 



100 



14 
17 
20 



16 

9 

23 



22 25 

24 27 



25 
25 



28 
28 





6 

12 



17 
21 
85 



28 
30 
31 
31 



TABLE LV. 

To reduce the Moon's Hobizontal Paballax and Sbmidiambteb to 
any Time under the Meridian of Greenwich. 



sl 



1" 
2 

3 
4 
5 
6 



7 

8 

9 

10 

11 

12 



13 
14 
15 
16 
17 
18 



19 
20 
21 



24 

25 



27 
28 

29 



• in«|h. iii«|li»iiL|h« bH' 
100 200 800 400 50{ 



Qreenwich Time after Noon or Midnight 
h«m* 



0" 

















































0^ 



























0^ 

1 
1 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 



0^ 
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TABTiE LVI. 289 


LATITUDES and LONGITUDES 


Of the pnndpal Forts, Harbours, Capes, Shoals, Rocks, &c. in ihe World, 


fbnnded on several thonsand Observations made by the most eminent 


Astronomers and Navigators, compared with tike latest and most 


accurate Charts and Surveys; to which is oocasicmally added the 


Variation of the Compass. 


The Longitudes are reckoned from the Meridian of Greenwich, 


I. Gout of GREAT BRITAIN, and 


(2) Places. 


Lat.N. 


Lon.W. 










1 

Eddjstone IJght . . 


o 1 # 

50 10 54 


O ' K 

4 15 3 


(1) Flaees. 


Lat.N. 


f^.W. 






Mewstone . . . . 
Plymouth, New Ch. 


50 18 SO 
50 22 21 


4 5 33 

4 7 16 


■ 


o- 1 "'# 


o t t 


LONDON, St. Paul's 


51 30 49 


6 47 


— Old Chureh . . 


50 22 15 


4 7 32 


rar. 24» 9', 1824. 






Drake's Island . . . 


60 22 4 


4 8 18 


Greenwich Obs. • '. 


51 28 39 





. Penlee Beacon . . 


50 19 25 


4 10 40 






East 


s Rame Head (flagstaff) 


50 18 63 


4 12 29 


Gravesend Church 


51 27 39 


22 10 


■^Fowej . . , . . 


50 20 7 


4 37 31 


Sheeniess Flag Staff . 


51 26 45 


44 26 


^ Deadman's PL (flag.) 

Ij Falmouth, 

^— St. Anthony's Hd. 


50 13 21 


4 47 4 


Far.24»50'fK.l823. 










N. ForeLmd Light . 


51 22 25 


1 26 34 


50 8 35 


4 69 31 


Deal Castle . . . 


51 13 6 


1 23 69 


1 — Pendennis Castle . 
^ Blackhead, flagstaff . 


50 8 60 


5 1 44 


73 S. Forehind Up. Light 


51 8 26 


1 22 G 


60 1 13 


6 3 69 


j Dover Castle . . . 


51 7 47 


1 19 7 


^ Lizard upper light . 


49 67 41 


6 11 6 


Jj^Folkstone Church . . 


51 4 47 


1 10 52 


a Mount's Bay . . . 






b^ New Romney Church 
^Ljdd Church • . . 


50 69 7 


56 22 


QQ— St. Michael's Mt. 


50 7 2 


6 27 33 


50 67 7 


54 19 


— St. Paul's Steeple 


50 6 26 


5 31 37 


•^ Dungeness Light . . 
§ Rje Church . . . 


50 66 1 


67 48 


St. Leven's Point . . 


50 3 54 


6 41 4 


50 57 1 


44 


Rundlestone Beacon . 


50 1 30 


6 89 


^Hastings .... 


50 62 10 


38 


Wolf Rock . . . . 


49 66 45 


6 48 


^ Beachj Hd. (Station) 


50 44 24 


15 12 


Longship's light . . 
Land's >jad Stone . 


60 4 2 


6 48 33 


S 




West 


50 4 8 


6 41 31 


^ Bxjghton Church . . 


50 49 32 


7 40 


• 






Shoreham Church 


60 60 


16 19 


Scillj Islands, 






Owers Light . . . 


50 39 67 


39 59 


— St. Agnes' Light . 


49 63 37 


6 19 23 


Selsea Church . . . 


60 46 19 


45 41 


— St. Mary's Fort . 


49 55 


6 17 67 


Chichester Church . 


50 60 11 


46 36 


— St. Martin's D.Mk. 


49 68 4 


6 14 39 


Portsmouth Church 


50 47 27 


1 5 57 


Far. 27« 30' W. 1811. 






— Academy . . . 


50 48 4 


1 6 69 


The Seven Stones 


50 2 30 


6 6 


Var. 24« 16' W. 1818. 






Cape Cornwall . . 


50 8 


5 41 


South-Sea Castle . . . 


50 46 44 


15 2 


St. Ives 


50 13 


6 28 


Calshot Castle . . . 


50 49 7 


1 18 6 


St. Agnes Beacon . . 


50 18 27 


6 11 56 








. Trevose Head . . . 


50 32 67 


6 54 


•5 Cowes 

g^Bembridge Point . . 
^ Dunnose (Station) . 


50 45 37 


1 16 15 


e Padstow . . . . . 


50 35 


4 56 


50 40 69 


1 4 61 


•2 Tintagel Head . . . 


50 40 


4 46 


50 37 9 


1 11 36 


e Hartland Point . . 
JJ^Mort Point . . . . 


51 1 22 


4 30 26 


"^St. Catherine's Tower 


50 35 34 


1 17 61 


51 11 


4 13 


»«; Needles Light • . 


50 89 64 


1 33 65 


^ Lundj I. Light • . 


51 10 6 


4 39 20 








1 Flathohn Light . . 
^ Bridgewater Church . 


51 22 33 


3 6 26 


Hurst Castle . • . 


50 42 25 


1 32 46 


51 7 41 


2 59 39 


Christ-Church Head . 


50 42 38 


1 44 31 


«. Bristol Cathedral . 


51 27 6 


2 35 29 


•^ Poole Church . • . 


50 42 61 


1 68 65 


^ Nash Point . . . . 
S Mumbles Pt. and Lt. 


51 24 30 


3 33 


J St. Aldan's Head . .|50 35 


2 3 20 


51 34 


3 67 20 


^Weymouth .... 


50 86 


2 27 


Worms Head . . . 


51 33 66 


4 18 66 


(gPorUand Up. Light . 


50 31 23 


2 26 49 


Pembrej Church . . 


51 41 18 


4 16 28 


s^^Bridport 


50 42 20 


2 43 30 


Caldy Island . . . 
St. Gowan's Point 


51 37 


4 40 


«« Ljme Cobb • . . 


50 48 11 


2 66 29 


51 30 


4 56 


1 Exmouth Bar . . . 


SO 36 40 


3 21 30 


St. Ann's Light . . 


51 40 69 


5 9 19 


O Torbaj, Bob's Nose . 


50 27 60 


3 26 43 


Milford Church . . 


51 42 43 


6 39 


< — Beiiy Head . . 


50 24 2 


3 28 14 


Hubberstone Church . 


61 42 66 


5 2 7 


g Dartmouth .... 


50 19 40 


3 36 30 


Smalls Light • . . 


51 43 18 


6 38 64 


^ Start Point, flagstaff . 


50 18 27 


3 38 21 


Grasholm . • • . 


51 43 56 


6 27 32 


Praule Point . . . 


50 13 15 


3 42 30 


Ramsey Isle . . . 


51 61 43 


5 19 36 


Bolt Head (Station) . 


JO 13 45 


3 48 3 


St. David's Cathedral 


51 62 56 


6 14 63 



290 



TABLE LVI. 
LATITUDES and LONGITUDES. 



(3) Places. 



Bishop and Clerks 
Stmmble Head 
Dinas Point . . 
Cardigan Harbour 
Aberistwith • • 
Barmouth, entr. • 
•g Bardsej I. Light . 
J Brachy Pool Head 
^Holyhead Island, 
b) — Signal Tower . 
^Skemes Light • . 
•^ Point Linas, Light 
§ Great Ormes Head 
^ Point of Air Light 
"g Helbre Light • • 
U Leasows Light • • 
Liverpool, St. Paul's 
Formby Point . . 
Lancaster Church 
St. Bees Head Light 
Whitehaven • . 
Carusls . • • 
Annan Church • • 

« Air Point light 
fi Douglas • • • 



51 
32 
32 
32 
32 
52 
32 
32 

33 
33 
33 
33 
53 
38 
53 
53 
38 
54 
34 
34 
54 
34 



2g Douglas • • 
^Casuetown . i 
^The Calf Light 
gPeelelight . 

Ross Head. . . .64 
Burrow Head • • . 54 
Mull of Galloway • 64 
Port Patrick Light .54 
Lough Ryan* entr. . 55 
Air Lights • . • .55 
Irvine • ... .55 
. Ailsa Island • . .55 

"S Cumray I. Light . . 55 

^Greenock • . . .55 

S Glasgow • . • .55 

'=8p'laddaLight . . .56 

'o'Mull of Cantire Light|55 

2 Tonvore Head . . 

^ Runs Point Light 

^ Skerryvore Rocks . 

•g Dusker Rock . • 

^ Coll Island, N. end 

< Rum Island, S. end 

"tt Helsker Island . 

e Dunvegan dead • 

"§ Rea Head • • . 

^ More Head . • • 
Stower Head . . 
Cape Wrath light 
Var. 30« W. 

Nun Rock . . . .38 62 80 
Rons Island . • . 58 59 30 
Barra Island . . . 58 58 
FaroutHead . . .58 37 80 
Dunnet Head . . . 58 42 



Lat. N. 



54 10 
1 30 

2 

7 

26 








44 

46 

48 










6 


2 



19 
25 
25 
20 
21 28 

23 84 

24 50 
24 40 
82 84 

8 8 
30 55 
82 50 
66 
59 23 



64 26 
54 9 30 
54 6 
54 2 80 
54 18 80 



55 
56 
66 
56 
56 
56 
56 
57 
57 
58 
58 
58 

58 

58 

.58 

58 
58 



47 
41 
88 80 
49 
8 
28 80 
38 
17 
45 
57 
61 32 
32 
10 30 
64 



46 
17 
84 
42 
66 
66 
80 
60 
6 

14 
88 30 



Lon.W. 



6 21 58 
6 6 
4 63 
4 42 
4 6 
4 6 
4 46 
4 45 



39 39 
37 

17 
50 21 

18 35 
10 13 

6 49 
68 66 
2 



6 

2 47 41 
8 87 24 
8 84 561 
2 54 
8 14 45 



4 23 
4 29 
4 89 
4 48 
4 41 











4 
4 
4 
6 
6 
4 
4 
6 
4 
4 
4 
5 
6 



6 
24 
52 

5 

6 
87 
88 

8 

54 
44 80 



16 
4 
43 
6 28 

6 28 

7 1 
6 68 
6 24 
6 16 
6 38 
6 48 
6 43 
6 19 
5 18 
4 67 





















4 56 

5 63 30 

6 8 
4 47 
3 20 



(4) Places. 



Duncansby Head 
Var. 80O IT. 



o » * 
58 89 45 



. Barra Head . • . 
^SouthUlst, S. end 

.3 Renish Head • • 

I Glash I. ligrht . 

H Aird, N. Point • 

% Butt of Lewis • • 

Q Gallon Head • • 

.'^ Flannen Isles . • 

iSt.Kilda . . . 

^ Hyakar Island . . 

RockaU . . . . 



LatN. 



Pentland SkeRies,Lts. 

Stroma Isle, S. end . 

S. Ronaldsha, OldHd. 

Copinsha .... 

Kirkwall Road . . 

Stronsa I., Lamb Head 
.Start Point Light. 
•S North Ronaldsha, 
^ — Dennisness . • 
4; Papa Westra Isle, 
»k — Moul head • • 
H Westra I., Noup Head 
1. Pomona Island, 
® — Marwick Head 

— Stromness, town . 

Far. 27» 50' IF. 182L 

Hoy Head . • • , 

Sufe Skerry . . , 

Stack 

Fair Island .... 



Sumbro Head light 

Hangcliff . . . 

. Lebwick, Fort . . 

-gBrassal., S. Point 

^ Rumble Island 

*5 Out Skerries . . 

^Balta 

jLambaness • . . 
J Var. 27® 40' W. 
^RonasHiU. . . 

Ossa Skerry • . 

Voe Skerries • . 

Foul Island • . , 

Monk Rock • . . 
^ Suderoe, S. end . . 
m Great Diamond . . 
*;; Sandoe, S. end . . 
**J Stromoe, Thorshaven 
gFugloe . . . . . 
tj Mygenas I. W. end . 

Var. 80« W. 1818. 

NossHead . • . < 
ClythNess. . . . 



56 47 

57 4 
57 41 

57 60 

58 16 
58 81 
58 11 
58 18 
57 49 
57 88 
67 89 












80 


38 



68 
58 
68 
68 
58 
69 
69 



42 
41 
44 SO 
56 20 
69 
4 
16 30 



59 22 30 



59 
69 

59 

58 

58 
59 
59 
59 



21 

18 30 

6 
56 56 

66 
8 

1 80 
SO 



39 61 40 
60 9 
60 10 30 
7 
60 21 
60 29 30 
60 46 
60 48 



60 88 

60 28 
60 21 
.160 5 



61 28 
61 26 20 
61 44 

61 47 
I 2 

62 20 40 
62 8 




16 
10 



58 30 

58 20 



LomW. 





3 



7 
7 
6 
6 
6 
6 
7 
7 
8 
7 
13 



620 



S8 
14 








67 
S7 

6 
IS SO 

4 
SI 
38 SO 
41 
8116 



S 3 

3 14 
8 1 20 

2 46 

8 4 

2 89 

2 28 

2 88 



3 3 

3 18 

8 25 

3 24 










3 28 so 

4 15 
4 18 
1 47 



1 
1 
1 
1 
1 



27 SO 

7 SO 

18 

15 SO 

4 



56 



1 
1 



9 SO 
930 



1 45 

1 53 

2 2 
2 IS 



52 15 

53 
53 SO 
48 
50 SO 
18 
42 SO 



3 9 
3 16 
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LATITUDES and LONGITUDES. 


(6) Fkoes. 


LatN. 


Lon.W. 


(6) Places. 


Lat.N. 


Lon.£. 


« Ord Head .... 


i W 
58 10 


' a 
8 87 


Spurn Lights . . . 


' « 
68 84 44 


' 
7 9 


TarbettNess . . . 


57 64 


8 47 


L^nn Regis . . ^ 
mmstanton Light • . 


52 46 23 


26 4 


<• Cromartie .... 


67 42 4 1 0| 


52 67 8 


29 41 


' Inverness .... 


57 81 


4 12 


Outer Dowsing, mid. 
Haddocks Bank, mid. 


63 80 


66 


< Fort St, George . . 


57 87 


4 6 


53 82 


1 40 


t' Burgh Head • . . 


57 48 


8 80 


Dudgeon Light . . 


58 19 


55 


^ Couay Point . • • 


57 44 


8 17 


Inner Dowsing, N.end 


63 20 


Q 84 


*■ Cnllen 


57 42 


2 60 


. Cromer Inner Bk. mid. 


58 9 


1 24 


' BamfT 


67 40 


2 32 


"S Lemon, North Elbow 


68 8 


1 64 P 


i Kinnaird's Head • . 


67 41 40 


2 10 


•3SheninghamShsE.end 


58 2 


1 15 SO 


( Ratrie Head • . . 


57 88 


1 60 


J'Smith's Knowl, mid. 
^Cromer Light . . , 
o'Hasborough Lights . 


62 68 


2 16 


t' Peter Head. . • . 


57 82 Q 


1 47 


52 66 20 


1 19 80 


i' Buchan Ness light . 


57 29 16 


1 47 


52 49 


1 83 


Var. 2»> W. 






iWinterton .... 
^ Yarmouth Church . 


52 44 16 


1 42 


^•Newburgh . • • . 


57 20 


2 8 


62 86 40 


1 44 22 


** Nbw Absrosin, oba. 


57 9 


2 8 


.^LeostoffHighLifcht 


52 29 10 


I 45 14 


<iGirdlene88 • • . . 


57 8 


2 6 


SSouthwold Chiirdi . 
'^Aldbro' Knaps. . . 


52 20 .0 


1 40 


"S Stonehaven • < • . 


56 68 2 13 


52 8 


1 42 


jTodHead .... 


56 58 2 15 


Orfordness Light . . 


52 6 


1 34 14 


8 Montrose Ness • . 


56 42 10 


2 27 15 


Landgnard Fort . . 


51 66 18 


1 19 4 


^RedHead .... 


56 88 


2 28 


Harwich Church • . 


51 56 43 


1 17 8 


^Arbroath .... 


56 84 


2 85 


Walton To.on theNaae 


51 51 61 


1 17 7 


*§ Button Ness and Lts 


56 28 


2 44 15 


Galloper Light Vessel 


51 44 30 


1 68 30 


^DUNDRR . . . . • 

•»lDch Cape Light, or 
I BeURock . . . 


56 28 


2 67 30 


Inner Garbud Buoj • 


51 66 


1 66 


66 26 40 


2 22 46 


Outer Garbard Buoj . 


51 68 40 


2 8 45 




"^ St. Andrew's Church 


56 20 40 


2 47 


II. COAST OF IRELAND. 


Fife Ness .... 


56 17 


2 84 30 




£lie Ness .... 
Kinghom Ness . . 


56 11 20 
56 4 


2 48 
8 10 








West 


Inchcolm .... 


56 2 


3 17 


Cape Clear Lighi . 


51 24 66 


9 29 


EDINBURGH* CqU. 


56 66 67 


8 10 80 


FastnetRock . . . 


51 22 


9 87 


Leith Pier .... 


56 68 60 


8 10 


Crookhaven entr. 


61 27 


9 43 


Var. 270 46' W. 






MizenHead . , . 


51 26 


9 61 


Inch Keith Light . . 


56 2 15 


8 7 80 


Bantry Bay 






Fidra. ..... 


56 4 30 


2 46 30 


— Sheep's Head . . 


51 31 


52 


North Berwick, Law 


56 3 8 


2 42 11 


Crow Point . . , 


51 84 


10 12 


Maj I. and Light 


56 11 22 


2 82 47 


Dursey I. W. end 


61 84 


10 15 


Var. 280 15' ffr. 






Kenmare Harbour 






The Bass Rock . . 


56 4 68 


2 37 47 


— Cod's Head . . 


51 40 


10 7 


Dunbar 


66 30 


2 30 20 


— Lamb's Head . . 


51 44 


10 8 


St. Abb's Head . . 


55 55 80 


2 8 


-g Var. 2f PointM W. 






Ejemouth .... 


56 52 42 


2 4 45 


^ Hog Islands . . . 


51 44 


10 17 








^ Bolus Head . . . 


51 46 


10 24 


Berwick • • . • . 


56 46 21 


1 69 41 


t^Skellig Rks. and Lto. 


51 46 


10 84 


Holj Island Castle . 


66 40 20 


1 46 38 


^ Dingle Bay 

^ — Braj Head . . . 




. 


Bamburgh Castle • . 
Staples Light . . . 


56 36 42 


1 42 8 


51 62 


10 29 


55 88 9 


1 37 6 


— Valentia Harb. ent. 


51 66 


10 20 


•^FemLLieht . . . 
j Sunderland Point . . 


55 87 11 


1 38 61 


t; — Dunmore Head . 


52 6 


10 32 


55 84 45 


1 37 66 


^ Foze Rock .... 
Ferriter's Island . . 


62 1 16 


10 41 50 


^Coquet Island, 






62 .2 30 


10 88 


bi)-> Tower .... 


56 20 11 


1 81 47 


Tiraght Rocks . . . 


52 4 


10 40 


"^Tjnemouth Light 


56 1 21 


1 24 31 


Gt. Blaskett, W. end 


62 8 80 


10 80 


«• Sunderland Light . . 


64 56 12 


1 21 16 


Ennis Tuskar • . ' . 


52 8 


10 36 


S Hartlepool Church 
^ River Tees, entrance 


54 41 4S 


1 10 31 


Dunorling Head . . 
Brandon Head . . • 


52 11 


10 28 


54 38 


16 


62 17 


10 10 


"g Stockton .... 
b] Whitby . « . • . 


54 33 


1 14 


Shannon Mouth, 






54 28 80 


35 20 


— Keny Head . . 


52 27 


9 63 


Scarborough . • . 


54 18 


23 


— Loop Head . . . 


52 34 


9 62 28 


Filej Brig . . . , 


54 14 


14 


Limerick • • • . 


52 39 


8 38 


Flambro' Head Light 


54 7 6C 


2 20 


v>iare •*•... 


52 47 


8 63 


Var. 250 W. 1828. 






Hugs Head . . . .|52 69 


9 18 



r 
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(7) Flaeea. 



Galway Bar, 

^-.BUckUead . 

j — Galway . . 
*8 N. Amn I. Light 

*^ Skinl Hooka . . 

^Sline Head . . . 

"tt Shark Island • . 

J Emus Turk I. • , 

^ Clare I. Light . . 

^AchiUHead • . 

BlackRock . . 



58 10 
5S 17 
63 8 
5S 16 
6S 27 
5S 88 
58 44 
58 51 
54 
54 7 



Broad Haven, 

— Urris Head • • , 

Three Tuna Rocks . 

Down Patrick Head , 

KillaU 

Suco 

Ennis Murrjr • . 

Donegal 

St, John'a Cape • . 
•v'TiUenHead . . . 
^ Daurua Head . • . 
2; Arranmore I. Light . 
^Bloody Foreland . . 
>TorjrlBland,N.W.Pt. 

S*** Horn Head . , • , 
^ Mehnore Head . . 
^ Loch Swilly, 
-g-- Ft. Fannett Light 
;g-.DunaffHead . , 
MuIlinHead • . , 
Ennistrahul Light 
Var. 80* W. 
Inishone Head . . , 

LONDONDXBRT • • , 

Giants Causewaj . , 

Rachlin L, W. end , 

Fair Head • • • , 

Tor Head • • . , 



Maiden Rocks, N. end|54 
Black Head . . 
Carrickfergus • • 
Bkltast • • • . 
]\f ew I. and Light 
. South Rock light 
"5 Ardglass Light . 
"^ Dundnun • • • 
^ Cranfield Ft. & Light|54 
^^Dundalk. ... 
•to Cbugher Head 
5 Drogbeda Bar . . 
est Patrick's Island 
"tt Lambaj Island . 
^ Howth Head light 
DUBLIN Light . 
— Obaeryatory , 
Far. a©«> 80' IT. 
WicUow Lights . .52 

Arklow sa 

(illnscarrick Point .62 



Lat.N. 



54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
55 
56 
55 
55 
55 

55 
55 
55 
55 

55 
54 

55 
56 
55 
56 



22 
25 
28 
16 
20 
81 
48 
88 
48 
58 
8 
11 
18 
15 
17 

































54 

54 
54 
54 
54 
54 
54 



68 
58 
68 
58 
58 
58 
58 
58 



18 

19 
23 
26 80 

16 
69 28 
16 
19 
16 
18 

69 

47 

48 
86 80 
42 
22 
15 
14 


69 80 
60 
44 
86 
80 12 
22 80 
21 18 
28 18 

69 
60 
86 01 



Lon.W. 



9 58 
9 44 

9 20 
9 10 
8 28 
8 40 
8 6 
8 26 
8 47 
8 84 
8 82 
8 15 
8 12 
58 
48 



7 
7 




















7 88 
7 82 
7 26 

7 14 



6 64 

7 14 40 
6 24 
6 12 
6 8 
6 68 



6 
6 
6 
6 

6 
6 
6 
6 
6 



86 
86 
46 80 














12 


18 
6 20 801 

6 68 
6 6 80 
8 



65 
26 
26 
89 
62 
4 
6 20 
6 18 
6 16 
6 6 
6 
6 8 
6 6 



(8) Places. 




WixroRD Harb. ent. 



LatN. 



52 



Camsore Point • 
Tuskar Rock & Li£^t|62 
SalteesRocka . • 
Hook Light • . 

•^ Watxrforo . « 

S Tramore .... 

^ Dunganron . • . 

I^Helwick Head . . 

e'YoughaU • . . 

I Roche's Ft. & Light 

^CoKK 

^ Var. 280 ^r, 

1 Kinsale Lieht . . 

dg Seven Heads . . 
Gaily Head . . 

Rosa 

Stags off Toe Head 
Baltimore . . . 



62 22 



11 80 
IS 



52 
52 
52 
52 
52 
61 
61 
51 
51 










6 

6 
12 

7 

8 

69 80 
58 
46 
68 64 



51 
51 
51 
51 
51 
51 



87 
86 
88 
85 
26 
28 












Lon.W. 



o I » 
6 18 



6 18 
6 7 
6 84 
6 64 

6 

7 
84 
27 
61 



7 
7 
7 
7 
7 



8 11 

8 28 

8 27 
8 89 
8 60 

8 66 

9 10 
9 20 
























III. Coast of LAPLAND & NORWAY, 
From Nova Zembla to the Nase. 









88 
11 
40 



81 
26 
57 
81 40 



8 
61 
68 86 



Nora Zembla, N. Ft. |76 84 
Weigatea Strait . .70 60 

Cape Candinoae • 

Cape Kapuohin • . 

Morahoreta I., S. Ft. 

C.Voronouor 
Good Fortune . 

C. Katneaa ... 
. Archanorl, outer Rd. 
I— City .... 
*2 Var. 8o W. 
•S Cape Donen . • 
^ Fuahlackta Bay, entr. 
^ Onega 

Anger I. £. end • . 

Kandalax .... 

Croaa laland • • . 

Ponoi 

Cape Orlogeneaa . . 

Cape Sweetnoae . . 

Var. 10 W. 

( Nagel laland, N. end 

Kilduin laland . . 

Kola 

Wardhuya laland • . 
*§ North Cape • • . 
a Hammerfeat, 

S"— Fugleneaa Point .|70 89 61 
I Var. llo 26* W. 
»> Altongpaaid . • • -< 
w Sand-oe . • • • . 
^Loffoden lalea, 
3 — Woeroe or Werro I 
O — Rest Island 



68 
67 
66 

66 
66 
64 
64 

66 
64 
63 
65 
67 
66 
67 
67 
68 



68 
69 
68 
70 
71 



8044 



044 



042 



040 



11 
11 
27 80 



4 
14 
10 



80 





82 
10 
62 28 
22 
10 15 



69 

68 

67 
67 



66 
66 15 

42 
37 



East. 

62 45 

57 45 



86 
58 
48 27 



63 
89 64 

16 
40 48 15 



86 
86 
37 
86 
82 
40 
41 
41 
40 



47 
20 
58 30 
14 
22 
28 O 

9 15 
O 

8 O 



088 



8631 



2 
38 50 
88 45 

6 46 
26 45 



28 48 15 



028 



4 15 

16 49 45 

11 41 O 
to 59 O 
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W 




(10) 



LaLNJ Lon.£. 



Vigtenldai, 

— Some • • • 

Haltflo Ides, middle 

Fioyeoy S« W* end 

Dbontheim • • • 

"3 For. 22» SO* IT. 

.5 Griboezne, middle • 6S 

S*Chri8daiinmd ...63 

*^ Lingran Fiord, entr. . 62 

"S Haaayaer Sand* entr. 68 

^Nogra Fiord, entr. . 62 

gMolde 62 

k Rondoe li^thooBe . 62 
S, Stadt Land, N. W. Ft. 62 
^Froe Soen, entrance . 61 
J* Tempa Bank, mid. . 61 
SBueland, N. W. end .61 
;3 Aspo I., N. end . . 61 
Udrer Isles • • . 61 

Blomoe 60 

Bergen Castle • . 60 

Far.24«45'fr. 

Kora Fiord, entrance 60 

Fugloe 60 

Selboe Fiord, entr. . 59 

Bommel-oe, S. end . 59 

Skudesnaes Lirht . 59 

^Hviddings-oe Liglit . 59 

^Stavanger ... .58 

ZVar.^pomUW. 

}c Jedderen Reef • . 58 

Lister Land, W. Ft. 58 

Markoe Light ... 57 

Lindemoes or Naze Lt. 57 

Viir. 229 30' W. 



10 60 

922 

8 16 
10 23 25 

















14 
7 
57 
52 
42 
44 
24 30 
11 30 
41 30 
27 
17 SO 
13 

2 
32 
24 

8 30 
I 

57 
35 

8 40 

3 50 

58 SO 

45 40 
5 40 

59 
57 50 



7 34 
7 42 
6 47 
26 

6 10 

7 8 SO 
35 30 

7 
49 
31 
37 
46 
32 



30 








54 SO 
20 



5 1 

5 2 

6 2 

5 13 
5 19 
5 24 30 
5 45 



5 29 

6 36 

6 59 

7 3 15 



IV. The CATTEGAT and SOUND. 



Skagen or ScAW light 

Fladstrand ... 

S»bje . • • • 

•tgAalhorg . • • • 

J Grenaae .... 

^ Aarhaus . • • • 

**>Apenrade • • • 

Flensborg • • • 

Sleswick • • • 

Lindebnjes orNAZxLt. 

Mandal • • '• • 

Fleckeroe Haren • 

Christiansand • . 

Arendal . • • • 

gkOster Risoer • • 

§ Krageroe . • . 

o FriderichsTsm 

^ Faerder Light . . 

Fulehnk laght . . 

Agero Fort . . . 

Christiania • . 

Friderichstad . . 



57 
57 
57 
57 
56 
56 
55 
54 
54 

57 

58 
58 
58 
58 
58 
58 
58 
59 
59 
59 
59 
59 



43 44 

27 3 
20 2 

2 32 
24 57 

9 35 

2 57 
47 18 
31 27 

57 50 

40 

5 

8 4 

27 

42 SO 

51 30 

59 

3 30 
10 20 

2 35 
55 20 
12 



10 

10 

10 

9 

10 

10 

9 

9 

9 

7 

7 

8 

8 

8 

9 

9 

10 

10 

10 

10 

10 

11 



37 30 
33 15 
33 9 
66 41 
53 50 
14 5 

26 38 

27 40 
57 



3 15 

28 30 

2 

3 
51 20 
19 30 
30 30 

7 
36 20 
40 
57 
48 30 

I 



end 67 
.57 
.67 



58 66 
68 21 
6S 
63 
42 
38 



.67 

.67 S2 
57 SI 
57 18 
67 6 
66 64 
66 39 
66 32 



Sake lig^t . , 
Mantmd lif^t .• 

GoiHEHBURO • • 

Wingoe Beacon • 

Vangoard Shoal • 

Tialenie. . • . 

Niddingen Lights 

eWarberg ... 

•^Falkenberg . . . 

^Halmstad • • • 

^Lahohn .... 

Hollands Wiideiro« 

^Sonth end • • 

Engelholm • . • 

KoUIight . . . 

Helsingborg . . 

Landskrona . . . 

Lnnden, Obs. . . 

Mahno .... 

Falsterbo light • 

Steffen's Head Light 

Kioge WW 

COPENHAGEN obs. 66 
. Var. 19o W. 
'SElsiiibub . « , 
•g Cronborg Casde & Lt |66 
(^ Nakke Headlights . 

Njkiobing .... 

Callundborg . . . 

Corsoer 

Wordingborg . . . 

(S Hnen I. Uranienbeig 
•« Amag Island, Drago . 
§ Hassen Island • . 
^Sproe Island light 
SMoenLSpeUCUff 
^ Falsterl.Geedesbye 
^ or Trindelen light .154 34 
g^Anholt Light . . . 56 44 
^ Great Middle Gioond 56 34 
^ little Middle Ground 56 67 
^ Lessee, East end • . 57 19 
•- — West end . 
,:: Trindelen Rock 



3011 



61 

4 

IS 



SOU 

on 
son 



18 



3012 



46 



56 26 
56 14 
56 18 
56 2 
66 62 
66 42 
55 36 
66 



66 

55 



3813 
012 



20 
3 
65 
27 
26 
37 
8 



17 SO 
27 
41 4 



4012 



56 
56 

66 
66 
56 



2 17 

2 22 

7 

66 

40 64 

19 SO 

SO 



56 64 
66 36 
56 11 
55 20 
54 58 



57 16 
57 25 



38 


46 



16 

20 


20 



30 



11 
11 
11 



12 



12 



12 
12 
12 
12 
13 
13 
12 



-f — r 

15 

15 SO 



67 46 
S7 40 
SO 
44 
66 

16 
SO 
61 45 

46 

S6 

64 
27 32 
43 

60 46 
12 27 

1 19 
49 17 



12 27 
11 
12 S6 





6 



12 
12 
12 
11 
11 
11 
11 



37 
37 40 

21 

40 SO 

6 18 

SO 

66 



12 42 59 
12 41 
n 42 SO 

10 59 
12 S3 44 

n 69 

11 39 50 

12 6 
11 59 
11 11 SO 

10 53 

11 16 



V. The BALTIC. 



Fjen, Odense . • . 

— IVen Head . . 
. — Anudes Head . . 
^ Langeland, N. end 
*^ — S. end. Light . 
•*! — Rndkiobing 
'S i£roe, Kiobing 
C^Alsen, Sonderborg . 

Laaland, Naskoi . 

Falster, Nyekiobing 



. 56 23 SO 


10 24 





.56 37 


10 38 





. 56 17 40 


10 62 





.56 20 


10 67 





. 54 44 


10 44 





. 54 56 30 


10 44 





.54 63 


10 26 





. 54 54 59 


9 48 20 


. 54 60 


11 10 





.54 40 


11 53 


SO 
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TABLE LVL 
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(11) Placet. 



54 59 

54 S6 



Moen, Steege • • 
Femaran, &rg • 

Trelleborg • . . 

Ystad .... 

Cimbritshamn Cbnrdi 

Ahns 

Hano 

Carlahamn . . • 

Temo, S. end • • 

Carlakrona Gt. Ch. 

Utklippome Rocks 

. Tonim Point . . 

J Calmar Churdi . 

J Westerwjk . . . 

dS Sparo Beacon • • 

Haradskar Beacon . 58 

Arko, Stangakar . . 58 
' Hafringe Beacon . • 58 

Landsort lightfaooae 58 44 

Dalaro, entrance to . 59 6 

STOCKHOLM obs. . 59 SO 

Kono Light . . . 59 17 

' Gronskars Light . . 59 17 

'' Srenakahogar . • .59 27 

' Soderarm Beacon • .159 45 



56 

55 S5 

56 S3 

55 66 

56 1 
56 10 
56 6 
56 10 
56 66 
56 4 

56 40 

57 4'S 
57 48 

8 



KeU 

LuBBC • • • • 

Wiamar • . • • 
Rostock .... 

■kDars Head • • • , 
StraLmnd ... 

^WolUn .... 
^ Stettin • . • • 
Camin . . • • 
Colberg, Bar • . 
Rugenyalde, entr. to 



Reserhooft Light • . 54 
Heel Light • • • . 54 
Dantzig , .... 54 
.PiUau Light . . .54 

*^ Konigsberg • ... 54 
Bnisterort Lights . . 54 

(^Memel . • • • .56 

Liban 56 

Windan 57 

Ljserort • • • .57 
Domesneas Li^ts .157 



Lat.N. 



40 
SO 

S 
SO 
51 


85 


99 


16 

4 
10 


98 
56 
SI 
SO 







54 
5S 
5S 

54 
64 
54 
5S 
5S 
53 
54 
54 



^ Rnno I., Light • 
*8 Riga Chnich • • 
^ Diinanmude Lights 



Dago, Dagerort Hd. . 
•--Dagerort Light 
Filaand Light . • 
Oesel, Palmeiort • 

— Hundsort • . 

— Syartverort Light 



19 43 

61 18 

61 SO 

S 

30 
19 28 
61 
96 
69 
10 50 
86 

60 4 
S6 10 

SO 48 
S8 12 
48 12 
67 
41 

31 10 
84 
34 
46 



6 84 



57 48 

56 66 

57 1 86183 

58 81 0|84 



58 56 
58 66 

68 23 

58 39 

58 31 

57 55 



LoiuE, (19) Places. 



80(18 16 
II IS 

oils 10 
68118 60 
14 19 
14 16 
14 48 
14 60 
14 66 
16 83 
16 89 
16 48 
16 81 
16 37 
16 48 
16 58 

16 69 

17 18 

17 61 

18 84 
18 3 

18 67 

19 18 
19 80 
19 84 



10 8 

10 49 

11 39 
18 11 
18 30 

13 7 

14 37 
14 U 
14 46 
16 37 
16 86 

18 18 
18 48 

18 88 

19 53 
so 89 

69 

7 

^0 66 

81 
21 40 

31 



0| 

ol 

o| 
1 

19 
80 
85 


85 
86 
61 


44 


65 
85 
66 

8 
45 

3 
45 
53 
30 



6 

18 
68 



6 



44 


80 



3619 
4221 



8021 



1828 



n 11 


66 



6 
69 
15 

1 
69 
25 




69 


4 
1 






•^Arensberr • 
Gottska Sando, 

— Nybyfget • . . 
Faro, Houn Head • . 
Gotdand, 

— Halshnk • • 

•— WlSBT • • 

.^LitdeCarlao 
^ — Great Csriso 
3 — Hoborg . . 
■^ — Farosond • 
.S Ostergamsholm Lighi 
tOland, North Head . 
*^— South Head Light 
1 Earthofans, Christian 
J Oe Light • . , 
•*^ Boinholm, Hammeren 
Lig^t . • • . 
<— Konne Church . 

— Due Odde • • 

— Svaneke Church 
Rngen, Arcona • 
— • Bergen Church 
— • S. £• end • • 



68 16 928 87 45 



LaUN. 



68 
67 



80 67 
67 80 



67 
67 
57 
57 
56 
67 



66 
88 

10 89 
18 
66 9 
61 48 
t|67 86 10 
88 80 
18 8 



8718 



6018 



67 
56 



66 19 9 



66 
66 
64 
66 
64 

64 



17 

6 16 
69 6 

7 64 
41 4 



16 80 



Lon.£. 



19 IS 
19 88 



48 

16 
18 4 

17 68 

18 7 

19 4 
19 
17 6 
16 8S 



17 
10 

64 

81 

S6 





ao 



SO 

9 



16 11 18 



8914 



46 

14 41 
16 6 
16 8 
18 87 
18 87 

15 4S 



IS 
6S 
87 
40 
5S 
44 




VI. The Gnlfii of FINLAND and 
BOTHNIA. 



Dago I., Dagerort Hd. 58 
— Dagerort Lieht . 58 
Odenuofan light • • 59 
iPackerortlight . .59 
Surop Head . • . 59 
Nargen I., N. Point 59 
^RjKvxL, St. Olai Ch. .69 
"^Kokskar Liffht • .69 
:^£khofan UAt . • . 59 
Q Stoneskar Beacon • . 59 
«Rothskar Light . ,59 
^ LittleTTten,N.W.end|59 
>Gieat Tjrters, S. end 

3 Narva Lighthonse 
Larenskar, Kupka 
^Seskar Lighthouse 
QQDolgoinoss ... 
ToUbaken light . 
Cronstadt ... 
PETERSBURG, Obs|59 



60 
60 



Wiburg . . . . 

Nerro Tower . . 
^ Sonimar Lighthouse 
w Aspo Beacon . . 
1 Hogland North light 
^ Lovisa Church 
•g Orrennound Beacon |60 
^Great Pellinge, S. side 60 
^SandkallanRock • .60 
I Hebingibrs • . . .60 
^ Ronskar Lighthouse 59 
isf Great Jusaari ... 59 



66 688 
66 988 10 
17 6628 20 
24 2024 a 
28 8024 20 



86 



1 
11 

SO 



59 
59 
60 
60 
69 
60 
59 



41 
41 
49 
69 
60 
61 
28 

1 

1 
61 

S 
69 
66 81 



60 48 4088 



60 17 S8|27 

60 

60 87 88126 



48 
14 
18 
17 
6 84 
87 
16 
18 23 

a 

10 
65 

49 43 



87 

18 

68 







8025 
8026 
026 
026 
027 
028 
027 
8028 
028 



2629 



24 28 
24 4a 
24 57 
4S 
18 
87 
48 
7 
1 
44 
17 
64 

sa 

47 

80 17 



8 

SO 











SO 



027 
027 



46 
6S 
84 

8 

^6S 

10 



86 86 8S 

26 48 

44 

58 



85 26 

5024 



2824 2a 
28 SS 



6 



a 
ai 

40 

1 

4S 

45 



8 

la 



PSM 
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(13) Places. 



Hango Beacon . . . 
Abo Great Church 
Uto Lighthoaae • 

Enakar Light • . 

Svartidttbben light 

Oakaret Lig^t . • 

Gefle. i . . . 

.gSoderhamn . • . • 

j Bremon, N. end • . 

^ Hemoaand • • • • 

«3 Gadden Light . . . 

^Tomea • . • • . 

^Uleaborg , • , , 

^Brahestad . • • • 

Ny Carlebr . . • 

Wasa. . . . . . 

Christinestad • . . 

Nyatad 



Lat.N. 



59 46 ao 

60 26 56 
59 46 40 



60 14 
60 11 
60 32 

60 39 

61 17 

62 13 

62 38 
68 36 
66 60 
65 3 
64 41 

63 33 
63 
62 






45 












6 
16 









60 49 



Lon.£. 



22 67 45 
22 17 
21 19 45 



19 
16 
18 
17 
16 
17 
17 
20 



5024 
25 
24 



21 
21 
21 



14 
44 
15 


56 
36 
47 
40 

9 
30 
31 
32 
36 
15 
23 





















VII. Coasts of DENMARK, GERMANY, 

HOLLAND, and NETHERLANDS. 

From the Scaw to Calais. 



^ Scaw Light 
Robsnoat . 
Oester Head 
^Holmen . • 
^ Point Horn . 



Helegoland Light . 

Elbe R., Red Buoy 

Var. 20« W. 

Nework • . , , 

• Cuzhayen • • . 

«GIukstadt • . • 

I Stade 

^Hahburoh . . • 



57 
55 



V Bremerlehe • • 
Bremen • • • . 
Wrangeroog Light 
Borcum Light . . 
Einden .... 
Gottingen Obs. • 



I 



Ter Schelling, W. end 
Harlingen . • . 
Entr. toTexel, 
— Kyk Down Fort 
Alkmaar . • . • 
AMSTERDAM . 
•Q Haarlem • • • 
^ Lejden • • • . 
*« The Hague • • • 
^ Holland^s Hook . 
Rotterdam • • 
Var. 240 j|r. 

Briel 

Hellevoetslujs 
Goeree .... 



57 43 44 
57 25 
57 10 
8 
34 15 



54 11 34 
53 59 10 

53 55 19 
. 53 52 21 
. 53 47 42 
53 36 32 
53 32 51 
53 33 28 
53 4 38 
53 48 26 
53 36 
53 22 3 
51 31 50 



53 
53 

52 
52 
52 
52 
52 
52 
51 
51 

51 
51 
51 



22 30 
10 32 

67 3 
37 11 
22 17 
22 66 
9 30 



4 
57 
54 



60 

4 



54 30 
49 42 
49 15 



10 37 30 
9 45 
8 58 
8 37 30 
8 6 

7 63 13 

8 20 16 

8 31 24 

8 43 10 

9 27 
9 28 34 
9 68 22 
8 34 30 

8 48 
7 52 35 

6 38 

7 11 

9 66 30 

5 12 

6 24 47 



4 
4 
4 
4 
4 
4 
4 
4 



43 10 
45 
53 15 
38 19 
29 13 
18 47 
5 
27 50 



4 9 25 
4 7 35 
3 59 36 



«B Bruges « 
"e Ostend « 
•§ Nieuport 
^ Fumes * 
^ Dunkirk 
<Berg . . 
Gravelines 
Cai,ai8 . 



(14) Places. 



Walcheren, 

— West Cappel light 

Middleburg 

Flushing • 



Lat.N. 



51 31 45 
51 30 6 
61 26 42 

51 13 16 
51 18 35 
51 12 33 
13 67 
7 64 
4 23 
2 9 
50 67 43 
50 59 10 
50 67 ^% 



51 
51 
61 
51 



Lon. £. 



3 26 .56 
3 37 30 

3 34 67 

4 24 10 
3 23 9 
3 13 33 
2 65 8 
2 45 16 
2 39 61 

22 38 

26 41 

7 60 

61 16 



2 
2 
2 
1 



Vlli. Coasts of FRANCE, SPAIN, and 
PORTUGAL. 
• From Calais tp Gibraltar* 



Caxais . • . 

Cape Grizness . 

Ambleteuse 

Boulogne 

Etaples k 

Montreul 

Rue . . 

Le Crotoy 

Abbeyille 

S. ValeiT sur Soanme 

Eu 

Dieppe Light , • , 

Ailly Light i . . . 

St. Valeiy en Caux . , 

Fecamp , , . . '. 
^ Cape de Cam . . , 
S Cape de la Heye Lt.. 
j^ Havre . , . . . 
^^Herfleur .•*••, 
^Honieur « . . . 
I PARIS, Obeeryatory 
(2 Rouen '••.., 



^Caen .'..,,. 
^^BajeuK 

Carentan . . . . 

St. Marcou Island 

Cape Baifle«r Light 

Cherbouro . , . 

Pelee Isle .... 

Cape la Hague . . 

Aldemey I.,-N.£. end 

— S, W, end , . , 
Caskets Lights • . 
Guernsey L, St. Peter 

— St. Martin's Point 

— Pleinmont Point . 

— Doyle Fort . . . 
Herm I , N. Point * . 
Sercq,or Sark I.,N.end 



50 57 32 


1 61 16 


50 52 46 


1 34 46 


50 48 13 


1 36 16 


50 43 37 


1 36 69 


50 30 44 


1 38 46 


50 27 42 


1 46 2 


50 16 19 


1 40 16 


50 12 52 


1 27 39 


50 7 4 


1 49 68 


50 11 21 


1 37 61 


50 2 62 


1 16 33 


49 55 34 


1 4 44 


49 65 17 


1 10 32 


49 62 12 


41 40 


49 45 24 


23 3 


49 41 


11 16 


49 30 42 


4 15 


49 29 14 


6 38 


49 30 23 


11 57 


49 26 13 


14 14 


48 60 15 


2 20 %6 


49 26 27 


1 6 60 




West 


49 11 12 


21 88 


49 16 34 


41 66 


49 18 17 


1 14 60 


49 29 52 


1 6 41 


49 41 45 


1 16 15 


49 38 31 


1 37 3 


i9 40 22 


1 34 43 


i9 43 33 


1 66 16 


i9 44 6 


a 8 68 


49 42 41 


2 13 40 


49 43 60 


2 22 


49 28 16 


2 33 18 


49 26 26 


2 32 35 


49 26 36 


2 41 26 


49 31 20 


2 31 25 


49 30 


2 28 


49 28 


2 23 
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TABLE LVI. 
LATITUDES and liONGITUDES. 



(16) Places. 



L«t.N. 



16 M 
la 16 

15 Oj 
10 67 

16 6 
62 88 
IS 16 



Seivq,orSarklMS.end40 25 26 

Jeraej Island, 

~ C. Grosness • .49 

— StAabxa • • .49 

— St.Helien, . .49 

— S. E. Point, Tower 49 

— N.E.Pt., LaConpe49 
Chansejr Island • • 48 

^ St. Germain • • • 49 
^Coutanoes • • • .49 
i Granville • • • .48 
^ATranohe . , . ,48 
<^Mount St. Michael .48 
^Pontorson • . , .48 

fCancalle 48 

^StMalo ... .48 
^LaConoh6e • . .48 

sDinant 48 

^ Cape Frehel light .48 
St. Biiea • ... 48 
Brehat Island . . .48 



Lon:W. 



2 23 28 



(16) Places. 



Lat N. 



64 

16 



Tregaeir 



.48 



Morlaiz 48 

St. Pol de Leon . .48 
Blanche Rock. . .49 
Isle de Bas • • . .48 
St. Anthonv^a Lights 48 
UsHAMT Ljght . . 48 
F(tr. 25« SO* tV. 



Bust • . 
St. Matthew's Light . 
Point Ras • . , 
Saints Rocks . 
Point L'Abb6 • 
Qniniper . . 
Glenui Islanda 
Qniniperlaj . 
L'Obxkmt • . 
. Far. 26« 27' IT. 
Hennebon • . 
PoBT Louis • 
IsleofGroais i 

\QutSBMON, S. Pt. 

% Belle I., N. end 

^ — S. end . . 

^ Hooat Island • 

g Hedic Island • 

%Aurai • « . 

gVannes . . • 

^ Gnisande • . 

Croisio • • • 

Paimhenf • • 

Namtes • . • 

Bonmenf . « 

LePilier . . 

Noiimontier I., S. 

Bonin Island . 

We D'Yeu, W. 

St.(}illes . . 

Sables d'Olonne 

V«r. 260 49' W. 



48 
48 
48 
48 
47 
47 
47 
47 
47 

47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
Pt.47 
46 
Point 46 
46 
46 



2 
60 
41 
88 11 
§8 18 
40 40 



89 
41 
27 
41 
SI 
60 



S 
4 
6 
10 
2 
6 

46 64 
S4 60 
40 66 
1 25 
46 16 
40 10 
8 



28 14 

19 S4 

46 
6 6 
48 40 
68 29 
44 SO 
61 6S 
46 11 

48 1 
42 47 
88 4 

26 80 




17 17 
23 32 
20 46 
40 4 
39 26 
19 39 
17 43 
17 16 



13 

2 
2 




6 
28 
32 

6 



68 30 
42 26 
40 
29 62 



2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

6 



16 

11 

6 

2 

2 

60 

36 



42 

60 
361 
20 
20 
15 



36 

21 

SO 

31 

61 

1 

2 

1 

18 

43 

66 

13 

63 

69 

67 

1 

28 

S 



4 28 
4 45 
4 47 
6 4 
4 11 
4 6 

4 

5 33 
3 21 

3 17 

S 20 
3 26 
3 3 
3 13 
3 4 
2 66 
2 62 
2 49 
2 46 
2 26 
2 30 




32 
67 
17 
16 
11 
38 
60 
36 
66 
33 
34 
21 
61 
46 
46 
46 

6 



45 

39 
21 
46 
46 
46 

6 
30 

2 

7 
69 

8 
46 
45 
45 
27 
16 






2 
1 
1 
2 
2 
2 
2 
1 
I 




32 
61 
21 
14 


19 
61 
46 



4 

6 

15 

51 

44 

9 

6 

7 

12 

36 

15 

60 



Roches Bonnes • .146 16 

I. of Rhe Light . . 46 14 49 

— St. Martin . . . 46 12 18 

ROCHXLLB . . • .46 9 21 

ROCHBFORT . . . .46 66 10 

Oleron Island, Tower 46 2 61 
Aiz Island .... 46 1 38 
Cordooan light . .46 86 16 
Bordeanz • . . .44 60 14 
Cape Feret • ; • . 44 41 
Batonnx . , . .143 29 16 

St. Jean de Los . . 43 22 30 
Faentarabia . . .43 21 36 
Port Passages, ent. to 43 20 10 
St. Sebastian . . . 43 19 SO 
Cape Machichaco . . 43 28 10 

Bilbao 43 14 SO 

Portngalete . . . 43 20 10 
Santona .... 
Santander . • . 

J Cape Hojambre . 

'i Cape Prieto . . 

(^Cape de Mar • . 

^ Cape Lastres . . 

^Gijon .... 

I Cape Penas • • 

Q Cape Busto . . 

<^ Ribadeo, entrance 

^ Cape Burela . . 

** Port Virero, entr. 



Lon.W. 



1 Port de la Eataca . 
^ Cafb Ortbgal 
■g Cape Prior , . . 
•§ Ferrol, entrance to 
^ Coranna Light 

Cisargas Isles . . 

Cape villano . . 

Cape Toriana • . 

Capb Finisterre . 

Ci^ Corrobedo . 

0ns Island, N. pt. 

Vigo 

R. Mino, entrance 



43 20 

43 26 50 
.43 28 20 
.43 26 
43 28 SO 
43 29 40 
43 34 
43 35 1 
43 42 16 
48 S6 
43 34 45 
43 41 SO 
43 43 45 
43 47 50 
43 46 40 
43 34 15 
43 28 
43 23 36 
43 22 
43 11 
43 3 
42 56 10 
42 33 30 
12 24 SO 
42 13 20 
41 62 30 



Caminha .... 

Vianna Castle . . . 

Villa de Conde . . 

Oporto, entrance to , 
^ Aveiro, entrance to . 
•§ Coimbra Obseiratoiy 
SpCape Mindego • . 
"g Figaeira . . • . j 
Q,Farilhao. . . . , 
^Bnrlings Island . ^ 
•^ Cape Carboeiro Light 
i Lisbon Rock Light . 
^ LISBON Obseryatoiy 

Cape Espichel Light 

Setubal or St.Ubes Lt. 

Cape Sines . . . 

Odemira, Bar of . . 



15 

20 





41 62 42 
41 42 30 
41 21 20 
1 8 45 
40 38 SO 
40 12 30 
40 11 60 
40 10 
89 29 18 
39 24 40 
39 21 50 
38 46 SO 
38 42 38 
38 24 54 
38 28 54 
37 67 SO 
37 39 



2 20 46 
1 33 26 

1 21 52 
1 9 40 
67 S4 



1 
1 
1 

1 
1 



24 12 
10 41 
10 IS 
33 59 
15 15 
28 26 



1 40 55 
1 47 16 
1 54 SO 

1 58 SO 

2 39 48 
2 43 45 

2 58 20 

3 19 20 
3 39 50 
4 
4 

51 



12 16 
44 46 



85 
13 55 
36 15 

46 



S3 

6 24 

6 59 30 

7 17 
7 32 30 
7 38 ^0 

7 50 30 

8 15 45 
8 16 15 
8 19 35 

8 47 30 

9 10 20 
9 17 
9 16 
9 1 
8 51 
8 39 45 
8 47 



15 

35 





8 44 30 
8 43 10 

8 35 
8 38 
8 43 
8 24 25 
8 54 

8 51 

9 33 
9 30 42 
9 24 30 
9 30 36 
9 8 15 
9 13 8 
8 56 SO 
8 52 42 
8 49 



42 
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LATITUDES and LONGITUDES. 


(17) PlaodB. 


Lat. N. 


Lon.W. 


(18) Places. 


Lat.N. 


Lon.,£. 


Cafb St. Vimcemt , 


37 2 64 


' » 

9 64 


Cape Gros Tower 


/ • 

41 9 40 


1 27 3 


F«r. 2SO W. 




, 


Barcelona, Mole 


41 22 61 


2 10 38 


Lagos 


37 8 


8 38 3 


Mataro • . . • . 


41 33 


2 25 30 


Cape Carvoeiro • . 


37 7 


8 22 30 


CapeTosa . . • . 


41 42 60 


2 63 58 


Cape Santa Maria . 


36 66 24 


7 49 60 


Palamos, Pt. Gross 


41 61 10 


3 3 38 


R. Guadiana, entr. . 


37 9 30 


7 20 


Cape St. Sebastian . 


41*63 30 


3 8 8 








Medas Isles, S. end 


42 S 10 


3 9 23 


St. Lucar, eatraace to 


36 44 18 


6 24 16 


Cape Norfeo . • . 


42 14 62 


3 12 38 


Cadiz, Obaenratory . 


36 32 


6 17 37 


Cape de Crenx . . 


42 19 45 


3 16 48 


.eSt. Sebastian's Light 


36 31 10 


6 18 60 


Cape Serrera . . . 


42 27 15 


3 9 


'5 Cape Trafalgar . . 
(?Tarifa Island Light . 


36 10 16 


6 1 62 








36 50 


6 36 15 


PortVendre . . . 


42 32 6 


3 6 57 


Gibraltar, 






Elne ...... 


42 36 44 


2 58 23 


— Europa Point . . 


36 6 20 


6 20 53 


Perpignan . . . . 
FortLeucate . • . 


42 41 58 
42 66 30 


2 64 60 

3 5 10 






Narbonne • • • . 


43 10 50 


3 66 


IX. The North Side of the 


Fort Brecon • • . 


43 15 20 


3 30 36 


MEDITERRANEAN. 


Agde 


43 18 40 


3 28 16 




Cette Light . . . 
Montpellier, Obs. . . 


43 23 37 


3 41 11 


^^ 






43 36 16 


3 62 46 


GiBBALTAB, 






Aigaemortes Light . 


43 34 2 


4 11 31 


— « Enropa Point • . 


36 6 20 


6 20 63 


St. Marie • . . . 


43 26 42 


4 24 


Callera Tower . • . 


36 18 26 


6 16 2 


Month of the Rhone, 






Estaitona .... 


36 26 10 


6 8 52 


— St, Lonis Tower . 


43 22 10 


4 47 60 


Cape Morat • . . 


36 31 


4 37 66 


Fez 


43 26 


4 64 40 


Malaga light . . . 


36 43 22 


4 26 2 


^C. Couronne . . • 


43 18 50 


5 1 65 


Salobrina .... 


36 46 


3 40 10 


g Marseilles, Obs. . . 


43 17 fO 


6 22 16 


Corchuna Castle . . 


36 41 30 


3 26 34 


g Planier Island Light 


43 11 60 


6 13 30 


Adra Fort .... 


36 44 36 


3 1 42 


^ Cape Roox .... 


43 13 


6 20 


Gnardias Viejas Cast. 


36 41 30 


2 62 62 


'o'Cassis Mole • • . 


43 12 20 


6 33 


Almeria 


36 61 20 


2 32 


-:S Bandol Castle • . . 


43 8 20 


5 46 30 


Cape de Gatt, 






S Cape Sicie .... 


43 3 6 


6 60 16 


— Coralletes Tower 


36 44 


2 14 22 


^Toulon 


43 7 10 


6 55 40 


Moxacar Tower • . 


37 6 20 


1 64 27 


^ Giens Castle . . • '. 


43 2 9 


6 7 26 


Cope Tower • . . 


37 25 5 


1 33 27 


g Hyeres Islands, 






^CapeTinosa • • . 
^Cabthagena, Obs. . 
(c*Escoinbrera I. • . . 


37 31 10 


1 10 22 


— Porquerolles, 






37 86 60 


1 37 


Fort LangOQstier . 


42 69 62 


6 12 9 


37 33 30 


59 52 


— Portcross, 






^Cape Palos • . . 


37 37 15 


42 22 


— Gabiniere Rook . 


42 59 6 


6 22 40 


5 Cape Cervera, 

J — Torre Vieia . . 

O Cape Santa Pola . . 






— Titan, E. point . 


43 2 28 


6 30 6 


37 58 65 


41 27 


CapeTaiUat . . . 


43 7 46 


6 39 10 


38 12 6 


31 42 


St. Tropes • • • . 


43 15 20 


6 40 10 


^ Alicante 

^9 


38 20 41 


29 57 


Frejus 


43 26 16 


6 44 20 


^ Benidoime Tower . 


38 32 10 


4 42 


Cannes 


43 33 20 


7 16 


iCapeNao «... 




East 


Lerin Is., Ft. Monterj 


43 31 40 


7 2 


38 44 40 


10 8 


Cape Garoupe . . . 


43 33 


7 7 30 


^ Cape St. Martin . . 


38 47 


9 30 


Antibes 


13 34 40 


7 7 50 


g C. St. Antonio Tower 


38 49 60 


8 8 


River Var, entr. , , 


43 30 60 


7 10 10 


CQ 




West 


• 






C. Ciillera Tower . 


39 9 


11 17 


Nice 


43 41 20 


7 16 49 


Valencia, Citj . . 


39 26 40 


23 2 


^Villa Franca light . 


43 40 18 


7 19 37 


C. de Canet Tower • 


39 40 


10 62 


'^ Monaco .•••'• 


43 40 40 


7 26 18 






East 


2; Cape St. Martin • . 


43 43 30 


7 32 20 


C. Oropeza Tower . 


40 6 83 


6 68 


"^VentimigUa Point ' . 


43 44 20 


7 42 36 


Columbreta Islet . . 


39 56 


42 68 


*;; Cape St. Remo • . 


43 47 30 


7 49 63 


PensicoU Poiat • • 


40 22 40 


28 8 


§ Cape del Armi 


43 49 30 


7 63 58 


Port Alfaque, 






^ Port Maurizio, Mole 


43 54 49 


7 69 86 


— Canal Tower • • 


40 37 26 


37 38 


^ Cape Oneglia . • . 


43 56 10 


8 3 


Cape Tortosa, 






.^ C. de la Melle . . . 


43 68 10 


8 11 5 


— Buda Island • . 


40 43 25 


66 28 


"^ Gallinara Island . . 


44 2 15 


8 13 20 


Cape Salou .... 


41 4 46 


1 10 36 


;<; Finale Church . . . 


44.10 50 


8 19 15 


Terragona • . . .141 8 50l 1 18 23 


Cape Noli .... 


44 11 


8 23 20 



r !» 
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TABLE LVI. 



s 



LATITUDES and LONGITUDES. 



(19) PlaceB. 



Lat. N. 



^Cape Vado . 
*a Sarona, Mole 
5^Polla Rock . 
^ Genoa Light 
"^Nenri . • 
^ Cape Porto Ffno • 

J Sestri Leradte • 
Cape deU Mesco • 
^ Port y enere • • 
^ Spessia, Luaretto 
^Tino Island . . 



44 16 
44 18 








44 25 80 
44 S4 82 
44 22 40 
18 87 
44 16 40 
44 8 80 
2 20 
4 10 
2 



44 
44 
44 



Layenza Tower • J44 

Motrona Tower • • 42 

Pisa, ObaerratoiT . 42 

FLORENCE . . ;42 

Viareggia, Mole • ; 42 

Malora Sboal, Tower 42 

Leghorn Light . ; 42 

Vado Tower . • .42 

. Mai de Vetro Shoal .42 

'f^Caatagnelto Tower . 42 

2; Piombino, Mole . . 48 

^^Fullonioa, Mole • . 48 

•^ Cape Troja Tower . 48 

i Castiglione Tower . 48 

^ R. Ombrone, etitr. . 48 

"g East Formiche . . 42 

^Talamone ... .42 

San Stefano • • ; 48 

Mount Argentaro . . 42 

Cinta Vecchia Light 48 

Cape Linaro • . .148 

River Tiber, 

— Fiumicino Li^t |41 

ROME, St. Petera' ,41 

Ardea 41 

Port Anzo, Mole . • 41 
C. Monte CirceUo . 41 



1 8010 
64 20 10 
42 8010 
46 41 
61 26 
22 
22 80 
81 26 



80 010 



10 60 
65 15 



65 
47 
44 
27 
27 
28 
86 
81 
4 
1 



6 
89 
66 
22 


10 
25 
45 
28 





Terracina • . . .41 
Gaeta, Mole • • . 41 
Cape Miseno ... 40 

Pozzaoli 40 

NAPLES Li^ht . .40 

Mount VesuTina . .40 

Castelamare • • .40 

^ Cape CampaneUa . . 40 

'S.Salemo 40 

;^ Cape Licoaa Tower . 40 
^Policattro • • • .40 

^Cetrari 29 

? Mount Cocuzza • • 39 

(3 Cape Surero Tower . S9 

St. Euphemia • • . 39 

Cape Vatieano • • 38 

Gioja 38 

ScjUa Castle . . .38 

R^gio 38 

Cape dell Ami Tower 37 
Cape Spartivento • . 37 



46 48 
64 
27 
26 20 
11 



16 
12 80 
46 20 

49 

50 18 
48 40 
40 50 
22 15 
40 
18 60 

8 
29 45 
16 

8 55 

2 
36 20 
85 
14 15 

5 45 
57 30 
55 45 



Lon.£, 



8 86 80 
8 88 
8 46 12 

8 62 5 

9 8 85 
14 20 
9 96 40 
9 20 40 
9 61 20 
9 68 86 
9 58 30 



4 
12 



20 




11 

10 
10 
10 
10 



24 16 
16 45 

16 
18 45 

17 20 



27 
81 




40 



10 
10 
10 
10 
10 
11 
10 
11 
11 
11 
11 
11 



32 20 
22 20 
47 
46 45 
65 15 



8 
62 



30 




10 30 
9 46 
18 16 
44 68 
49 60 



6012 



12 11 20 
12 86 65 
18 23 
12 42 
6 





10 





12 
12 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
16 
16 
16 
15 
15 
15 
15 
15 
16 



16 

25 30 

4 55 

6 25 

16 45 

86 40 

29 

19 50 

46 80 

63 

32 

66 20 

6 

8 40 

16 Ol 



62 
56 
44 
39 
41 25 
3 15 



(20) Placet. 



CapeStilo • 

Squillace • 
^CapeRisnzto 
jCapeNaa . 
^ Cottona Mole 
^tnagoli • 
't Point Alice . . . 
SPt. del TrontaToiwar _ 

^RoMto 29 69 

"^ Tarento, 

J — St. Pietro laltfid 

^ GalUpoli, 

-« St. Andrea Island 



Ut.N. 



18 88 

28 48 

28 67 
39 6 
39 7 

29 17 
29 84 
29 26 



40 



20 
20 


20 
20 


16 




est. Maria, Convent 39 48 40 



25 



18 
18 
18 
17 
17 



17 
16 
16 
16 
16 
15 
16 
16 
16 
16 
16 



16 



Cape Otranto Tower 40 7 46 
St. Andrea Tower . 40 16 20 
Brindisi Foit • • • 40 
Torre della Testa . . 40 41 
Monopoli . . • . 40 67 19 
Polignano . . . .40 69 60117 

Mola 41 4 10 

Ban, Mole . . . .41 8 20 
Malfetto, Mole . .41 12 10 

Trani 41 17 20 

Barletta Light . . 41 20 85 
Torre di Riyoli . .41 29 13 
Man£redonia, Mole . 41 27 28 
Viesti, Croce Island .41 58 25 
Perchichi • . . . 41 66 42 
Varano Towers • ; 41 66 

^Mileto Tower • . .41 56 56 

•SCampo Marino , .41 57 49)16 

jTermoli 42 

r^Petaochiato . . .42 

^Vasto .... .42 

^PointPenna . , .42 

;d Ortona, Mole . . .42 

^Francayilla • . .42 

a Castelamare . . .42 28 

<SSilTi 42 

.S Mt. Pegnano, Church 42 

.gColonella ... .42 

.§ Rio Tronto, Tower . 42 

^Grottamare • . .42 

Pedaso 43 

Fenno .... .43 9 35 
Cittanova ... ,43 19 
Loretto, Steeple . . 43 26 26 
Ancona, Light . .43 37 42|l3 
SinigaUa Light . .43 42 2 
Fano Light . . .42 61 
Pesaro Light . . . 43 66 42 
Rimini Lig^t . • .44 4 26 
Ceryia Tower . . .44 16 
Rarenna Tower . .44 26 86 

Goro 44 50 21 

Point del Maestra . 44 58 46 
Port Brondolo, Fort . 45 10 10 
Chioggia . . . . 46 18 26 
Palestiina Church .46 15 40 



016 
016 



10 



40 a 





1 814 

6 20 
10 20 
20 20 
24 6 



40 
62 
63 
69 
6 



14 
22 

20 
45 
49 
69 



Lon.£. 



16 
16 
17 
17 
17 
17 
17 



86 

28 
30 
13 45 
10 
5 
10 
47 10 
84 



17 9 

17 66 SO 

18 23 



14 
14 
14 
14 
014 



14 
14 
13 
18 
13 
13 
13 
13 
13 



13 



0113 
12 
12 
12 
12 
12 
12 
12 
12 
12 



30 25 

26 SO 
1 20 

64 45 

20 30 
15 

7 45 

54 15 
38 

27 25 
19 
57 5 

56 14 

11 SO 
1 10 

48 50 

88 42 

225 

026 

52 13 

43 8 

44 
86 80 
19 
18 24 

6 48 

1 

63 5 

55 40 
52 50 
61 1 
44 
44 SO 

57 

30 26 

18 11 
1 10 

54 S9 
34 10 

21 7 

12 11 

19 SO 

31 40 
19 25 
17 55 
19 15 



MM 



TABLE LVI. 
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LATITUDES and LONGITUDES. 



(21) Places. 



Pott MahuBoco, 
— Fort Alberoni . 
VENICE, St. Mark's 

Toirer. • • • 
Caorle .... 



R. TagUamento, enlr. 45 86 



Port Lignano 
Grado .... 
Tbx«8te Castle 
Cape d' Istsia . • 
Pirano, Steeple . 
Point Salvore Light 
Cittanova • . • 
Parenco • . . 
Rovigno . . . 
Pola, St. Fnmcifi Ch. 
Cape Promcmtore 
K Albona Steeple 
SFianona . • • . 
^Finme, Clo<^ • • 
<^PortoRe . . . 
s^Segna, Mole . • 
a Karlopago, Mole . 
^Nona .... 
^ Zartt, St. Simons Ch. 
S Zara Vecchia . • 
^Sabenioo • . • 
:8 Traa, Steeple • • 
•g Spalatro, Paidini To. 
^ Monnt Borak • . 

Ragvsa, Mole . • 

IMbrkana I., Towner 

Melonta • . • 

Kattaro, 

-^ Point Ostro 



4t S8 Ml8 

Bndaa, Greek Steeple 49 16 8S|l8 



Lat. N. 



46 SO 50 



45 
45 



S5 
t5 



45 40 
45 40 
45 38 

46 ta 

45 SO 
45 89 
45 18 
45 IS 
45^ 4 
44 52 

44 46 

45 4 

46 7 
45 19 
45 16 
44 59 
44 SI 
44 14 

44 6 

45 66 
43 44 
43 SO 
4S SO 
43 35 
4S 17 
42 S8 
42 34 
42 27 



5S| 
40 
40 
66 
18 
37 
17 
SO 
45 
51 
37 
56 
16 

56 
60 
SO 
60 
40 



36 
60 
19 
15 
65 
25 



32 
10 
15 

7 



Lon.£. 



19 20 SO 



19 
12 
13 
13 
13 
IS 
13 
IS 
13 
13 
IS 
13 
13 
13 
14 
14 
14 
14 
14 



20 31 
63 31 
3 45 
7 82 
23 10 
46 27 
43 58 

34 20 
33 25 
SS 85 

35 40 
37 67 
60 39 
65 10 

7 SO 
10 30 
26 SO 
33 35 
53 40 



40 15 4 SO 



16 
16 
15 
16 
16 
16 



10 34 
12 58 



33 
5S 28 



16 



6316 



17 
18 
18 
18 



43 

1 



10 

20 

58 

5 



6 46 
11 10 




Antiyaii, Point Ledo 42 2 26 
Dulcigno, Mole . • 41 53 45 
CapeRodou . • ; 41 37 40 
Cape Pali ... .41 23 
Durasao Mole . . 41 17 32 19 
Cape Laghi . . . 41 10 10 
Auona or Valona, 
— Cvatom Honse • 40 27 15 
Saseno Island, S. Pt. 40 SO 20 
Cape Linguetta . . 40 25 20 



Port Palermo • . . 

Cape Kiephali . . . 

Parga, Town . . . 

Kastfosilda • . , 

• Preirisai 

X — Fort Pamtokratera 

jDragomestro • . , 

<^ Skropha Core . • , 

Ozia Island, S. end . 

Messalongia Fort 

Point Bakari . . . 

Roumelia Castle . . 

Lepanto . . . . . 



40 27 
40 SO 
40 25 

40 2 
39 56 
39 16 
39 6 

38 66 
38 32 

38 18 
%S 17 
38 20 
3b 17 
38 19 
38 21 



19 
19 
19 
19 



19 



SI 16 
60 27 
6 25 
11 40 
28 10 
94 30 
27 46 
26 



(22) Plaoes. 



19 20 20 
19 14 10 
19 14 40 



68L19 48 10 

40 19 63 30 

3020 23 25 

020 38 35 



10 
45 
55 
20 
30 
15 
15 
45 



20 
21 
31 
21 
21 
21 
21 
21 



44 

6 
8 50 
6 15 
24 20 
30 40 
48 30 
51 



CORIHTH • . • .37 

MoreaCasde • . .38 
PatrasB, Mole • • . 38 
Cape Papas ... 38 
KoAopoh Bock • . 88 
Tomisi Castle ^ ^ 37 
Cape Catakolo . . 37 
AioadiaTown • • .37 
CapeKonello . . .37 
Prodamo Island, Peak 37 
Navarino Castle • . 36 
Modon Light . . .36 
Sapienxa Island, S.Pt.36 
4 Cabrera, S. £. Pmnt 36 
I Cape Gallo ... 36 
[^ Venetico Island, mid. 36 
Coron or Koron . . 86 
Kalomdtta ... .36 
Cape Kephali ... 36 
PortDjimovo . . .36 
CapeGrosso, S.W. Pt. 36 
Cape Matapan . . 36 
Port Pagagna, N. Pt. 86 
Eurotas Rirer, emr., 

— Vasili Castle . .36 
Rupina Tower , . 36 
Cape St Angelo . . 36 
NapoU di Malyasia, 

— Fort 36 

Nanplia or 
Napoli di Romania 



Atbens, 

^m Philopapns . • . 

Cape Colonna • ' . , 
^ Cape Marathon . . 
«Negropont • , • 
^ Cape Doro ... 
^^^Cape Kili . • . 
jMount Delphi . 
S Mount Pelion . • 
;3 Mount Olympus . 
e Salonica, Miu • . 
£ Cape Drepano . . 
"SiNJonnt Atnos . . 
^ Cape Maori • • 

Cape Paxi • • . 

Cape Stilia . . . 

Entr. to Dardanelles, 

— *• Europa Castle . 

Gallipoli Light • 



Ut.N. 



37 22 



63 
18 
14 

12 40 

6 SO 

53 45 

38 12 
14 16 
12 

1 
62 30 
48 5 
42 SO 
40 

41 20 
40 10 
47 26122 
59 45 
53 

39 
28 022 
21 3022 
38 



48 023 
40 30 22 
26 023 

44 

1S7 33 50122 



37 67 

37 89 
88 10 

38 33 
38 9 
38 39 

38 37 

39 26 

40 4 
40 38 

39 66 

40 9 
40 61 
40 36 
40 19 

40 9 
40 94 



46 
15 



Lon.E. 



2021 

26(21 
21 
21 
21 
21 
21 
21 

6021 
21 
21 
21 
0|21 
21 
21 



22 
22 
22 



69 6 
4»S0 

40 20 
25 30 
22 15 

9 30 

20 

41 50 
36 SO 
34 10 
41 
41 8 
41 

47 30 
64 66 
66 15 



8 25 

9 
28 6 

21 
28 
80 80 

85 

48 15 
12 30 

9 

47 80 



9S 4S SO 



34 



9094 



36 
SO 
30 
43 
17 
32 
47 
63 



23 
24 
24 








1 
4 

42 
36 

10 
61 

9 



34 

46 







18 

66 



23 



2924 
26 
26 



026 



21 53 
57 13 
67 17 
19 53 
45 
6 
IS 



26 26 12 15 
SO 26 39 45 



, RodoBto • • . . 40 69 
^Heraclia . . • .40 59 

Point Stephano • . 40 67 

CONSTANTI- 
;[| NOPLE, 

<^— MosqueofSt.Soph.|41 12 
^Seutari, 
(g — Leander's Tower 41 1 

Princes Isles, westm. 40 52 

Nicomedia . . . .40 45 

n ii' isass 



34 27 so 

27 67 

096 60< 









28 69 2 



020 30 
028 59 
030 



900 



TABLE LVI. 
LATITUDES and LONGITUDES. 






(2S) Places. 



CapeKarsboan . . 
Mannara L, S.W. end 
— Eaat end, light . 



Ut.N. 



40 28 
40 37 4 

40 38 



Lon.£. 



oar 



16 
87 30 50 
87 46 



X. The BLACK SEA and SEA of 
AZOF. 



(84) Placea. 



Cape Kerempeh . 
Amaaaerah • • • 
Cape Kilimoli • • 
Heiaelea, Light . 
Cape Keipeh . • 
Boiphorna, Aaia Li|^t|41 



Lat.N. 



Lon« £• 



48 8 1 
41 46 87 
41 38 
41 17 8 
41 14 
IS 



33 19 5 
38 21 15 
31 51 
31 84 47 
30 15 
9 



080 



Bosphorus, 

^ European light • 41 

Cape Koori « , . 41 

Bourgaa, City ... 48 

— St. John'aL . .42 

Cape Emeneh ... 48 

Vabna, S. £. bastion 43 

. Cape Calaghriah . . 43 

S Mouths of the Danube 

2— KhasEUas, entr. 44 

V — > Soulineh, Light . 45 

g Serpent's Island . . 45 

Ackennan • • • .46 

C. Fontan, Light • .46 

Odessa, Laaaretto . 46 

Berezan I., Fort . . 46 

Otchakof ... .46 

Nicolaef, Obs. ... 46 

Kherson 46 

Tendra L, Light . .46 
Perecop 46 



Cape Tarkan, Light 

Koslof, Fort . 
^ C. Chersonesus, Light 
I Sevastopol, Steeple 
T C. Sairitche 
^ Alouchti . • 

Caiia .... 

Cape Karak 



.Kertch • . « 

"^Jenikaleh • . 

^Taman • . . 

^Arabat . • . 

^ Marionpol • . 
CQTaganrok, Fort 

Azof . . , 



Songoudjak • 
Ghelenjik . . 
Soukonm Kaleh 
Poti or Phas, 
— New Fort . . 

i C. Batoum, Tower 

^Riaeh . . . 

*STrebiaonde • . 

gTiriboU . . . 
Keresoun . . 
Cape Vona . • 
Eunieh • . . 
R. Kisel Ermak, entr. 

SiNOPB . • • 

Cape Indjeh . 



14 10 
58 43 

29 20 
25 54 
41 40 
12 16 
21 25 



28 
27 
87 
27 
87 
28 



15 80 



58 45 
10 

15 
18 

28 80 
88 54 
35 
36 

58 55 

37 46 

81 40 SI 

8 67 33 



030 
30 
30 
34 31 
85 31 
33 
38 



45 
45 
44 
44 
44 
44 
45 
45 



81 8538 

9 

34 25 

35 85 



28 033 



41 
1 37 
8 25186 



45 21 
45 21 
45 13 
45 21 
47 6 
47 12 
47 9 

44 39 
44 30 
42 59 

42 7 
41 40 
41 2 
41 1 
41 1 

40 57 

41 7 
41 10 

41 45 

42 2 
42 7 



29 

18 

40 





40 





30 








5 





30 

57 



29 
29 
30 



33 
33 
33 



34 
35 



7 01 
2 57 
87 67 
41 82 
63 30 
66 10 

87 6 

36 86 
40 60 
10 55 
84 
43 36 

43 82 

88 42 

30 50 
37 

38 33 

89 80 
48 9 

31 15 
18 15 
20 45 
31 30 

44 15 
26 56 
23 28 
18 



XL East and South CoasU of the 
MEDITERRANEAN. 



36 28 49 
36 36 11 

36 43 46 
35 81 

37 26 

38 39 

39 8 



037 46 35 
8038 7 
20141 8 



41 



041 
26 40 



39 

38 
10 38 



37 
37 
35 
35 
34 



39 56 
35 26 
30 10 
44 52 

49 10 
23 40 
48 40 
18 
66 
9 46 
66 25 



Cape Janissaiy . 

Ttoj, Ruins of • 

Mount Ida • • • 

CapeBaba • • • 

Adramjtti • • • 

Smybna • • • • 

Cape Karabouioun 

Cape Blanco • . 

Cape Koraka • • 

Sighajik, Island • 

For. 12» 45' W. 

Scalanuova, 

,— Koodi Adasai L 

;§ Cape St. Maiy • 

S Boudroun, Tower « 

■ Cape Crio • • • 

^ Cape Maxmorice . • 

Kaia^teh, 

— Lmaro Idand . 
GulfofMakri, 

— Cape Ilia • • 
Seren Capes, S. Pt. 
Patara .... 
Cape Khilidonia • 
Cape AyoTa • . 
AdUia • • . • 

. Cape Kaiaboonoo 
'I Cape Anamour • 
I Cape Cavaliere . 
9 P. liaaan el Kab^ 
^ Karadash boomoo 
•^Ayas ..... 



Seanderoon or 
Alexandretta • 
Cape Khynsjr 
AnnocH • . 
Cape Possidi • 
,Latakia . • . 

.HTortosa . • . 

^TripoU . . . 

^ Cape Bairouc • 
Seydi or Sidon 
TsourorTyre . 
Acre .... 
Jafia .... 
JERUSALEM 
Aacalon, Ruins 



39 
39 
89 
39 
39 
38 
38 
38 
38 
38 



37 
37 
37 
36 
36 



69 
62 
45 
30 
34 
25 
41 
17 
6 
11 



3026 
26 

4626 
26 

6026 

8627 



30 




026 



54 



50 30 
39 
1 21 
40 
41 



4627 



36 43 028 26 



36 
36 
36 
36 
36 
36 



32 40 
18 
14 30 
18 
86 8 
62 



36 88 
36 60 
36 7 60 
36 13 46 
36 32 
36 46 10 



36 
36 
36 
36 
36 
34 
34 
33 
33 
33 
32 
32 
31 
31 



35 27 

19 
11 



52 1035 



30 30 
50 25 



49 46 
34 6 

17 
64 35 

3 25 
47 47 
39 



18 30 
11 



48 

4 
57 





30 





26 
26 



26 



6 45 

21 
11 
34 20 
44 53 



27 15 
27 8 
27 85 18 
81 6 
88 18 



89 a 
89 15 
89 20 60 

26 6 
30 38 25 

45 



030 



1030 



31 48 10 
38 60 68 
33 4a 35 
33 69 10 
81 26 
35 48 



4035 



36 
36 

36 



35 
36 
85 
35 
35 
35 
35 
34 
36 
34 



16 

49 80 
9 30 

50 65 
47 56 
61 50 

51 88 
88 
28 50 
14 35 

6 20 
46 10 
80 15 
38 55 





TABLE LVL 


aoi 


LATITUDES and LONGITUDES. 




(35) Places. 


Lat. N. 


Lon. E. 


(26) Places. 


Lat.N; 


Lon.£. 


£1 Arish, Fort . . .. 


31 6 30 


o ' n 
33 48 26 


Herklah . • • • . 


Off 

36 69 10 


/ 

10 80 


Damietta .... 


31 26 43 


31 49 30 




36 23 


10 38 SO 


CAIRO 


30 3 20 


31 18 15 


Kalibia 


36 49 SO 


11 8 30 


Rosetta 


31 26 


30 28 20 


Cape Bon, N. Pt. . 


37 6 


11 2 26 


'^Aboukir, Tower . . 
sAlbzavdbia, Light . 
t^— Point Eunostos . 


31 20 35 


30 6 


Zembra Island mid. . 


37 8 30 


10 48 30 


31 12 35 


29 63 27 


Cape Zaphran • • . 


36 62 


10 36 


31 11 31 


29 61 28 


Goletta, entr. • • « 


36 48 


10 16 30 


Var. lOo 65' W. 






Tunis, City • . . 
.2 Cape Carthage • • 


36 46 40 


10 6 16 


Arabs Tower . , . 


30 58 16 


29 34 20 


36 62 10 


10 19 46 


Ras al Kanais • . 


31 16 32 


27 62 25 


iPt. Farina . . . . 
m Piana Island • . • 


37 10 66 


10 14 30 


Ishailoo Rocks. . . 


31 31 17 


26 39 44 


37 11 


10 18 








Cane Rocks • • . 


37 22 


10 8 


Tifarb Rocks . . 


31 36 


26 16.0 


Cape Zibeib • • • 


37 16 30 


10 30 


Salloume .... 


31 28 85 


26 10 


Bizerta, Mole . • . 


37 16 30 


9 49 20 


Cape Luko or 




. 


Cape Bianco • • • 


37 20 


48 


RasalMilhr . . . 


31 54 


26 3 


Cane Serrat • • . 
Galita Island • • . 


37 13 30 


9 9 30 


Tonbronk .... 


32 3 61 


24 8 33 


37 30 60 


8 64 


Bomba, Tank Point . 


32 23 30 


23 11 20 


SorelH Rooks . . . 


37 26 


8 37 


— Bhurda Island 


32 22 36 


23 16 23 


Cape Negro • • . 


37 6 


8 66 


Var, 14« 65' W. 






Tabarca Island • . 


36 66 26 


8 42 30 


Cape Raasatin . • . 


32 34 


23 13 10 








Dema 


32 45 69 


22 40 45 


Cape Ross . • • . 


36 66 


8 12 60 


Cjrene, Theatre . . 


32 49 38 


21 48 30 


Cape Marera • • • 


36 68 


7 60 


Cape Ilazat . . . 


32 56 56 


21 38 54 


Bona, Town • . . 


36 63 30 


7 48 20 


Pt.Tolometa,01dT. 


32 42 29 


20 64 50 


Ras Shailouk • • . 


37 2 30 


7 33 6 


Teukera .... 


32 32 20 


20 33 44 


Ras Hadeed or 






Bengasi, Castle • . 


32 6 50 


20 2 66 


Cape Ferro • • • • 


37 6 30 


7 11 16 


Karkora, Rock • . 


31 28 20 


20 10 


Ras al Frigana • . 


37 7 


6 28 45 


Sahan 


31 2 44 


20 12 


Jijeli 


36 60 30 


6 47 


Gharra Island • • • 


30 47 20 


19 67 24 


Cape Carbon • • . 


36 47 


6 9 40 


. Marsa Braiga • • . 


30 23 29 


19 39 30 


Pisan Rocks . • . 


36 49 30 


6 2 30 


'•^Sookren 

.§*Bushaifa Island . . 
gifLinoofe 


30 16 


19 18 10 


.C. Deliver Tedilles 
g Cape Bingat • • . 


36 66 20 


4 14 15 


30 17 40 


19 11 30 


36 54 15 


3 68 15 


30 23 51 


18 43 66 


*tLCape Matafou • • . 
^Algiers, light • . 


36 61 


3 12 


Kndia 


30 44 13 


18 17 60 


36 48 30 


3 1 20 


Boosaida . • • • 


30 69 30 


17 39 21 


Sidi Ferruch Baj 


36 48 


2 63 


Shaiwsha • • . . 


31 9 30 


17 10 


Zerzahal • • • » 


36 36 


2 2 


Zaphran 


31 12 30 


16 41 29 


Cape Tennez • • • 


36 33 


1 21 


Djerid 


31 23 41 


16 62 10 


Palomas Island . . 


36 26 


56 


Isa, Ruins • • . . 


31 32 60 


15 31 46 


Cape Kulmeta • • 


36 16 


27 


Pt.KhaiTa, Date Tree 


32 10 


16 24 48 






West 


Cape Mesurata, 






Cape Ferrat • • » 


36 66 


18 


— BushaifaMarabut 


32 21 26 


16 16 35 


Oran, Castle . . . 


36 44 27 


43 


— North Extreme . 


32 26 25 


16 10 


Cape Falcon • • . 


36 48 


48 


ZiUten 


32 29 61 


14 33 48 


Habiba Island • • • 


36 41 


18 


Lebida • . • • • 


32 39 43 


14 14 


Cape Figalo • • • 


36 31 


1 10 


Ras al Hamra • • . 


32 47 16 


13 63 


Cape Gnardia • • . 


36 18 


1 41 


Tajoura Point • • • 


32 64 66 


13 21 








Tripoli, Castle • • 


32 53 66 


13 10 68 


Zaphran Islands, mid. 


36 11 


2 24 


Var. 160 36' W. 






MeliUa 


36 18 15 


2 68 


Old Tripoli, Fort . . 


32 48 61 


12 26 29 


Cape Tres Forcas . • 
Al Buzema, 


36 27 66 


2 67 40 


Zoara • • • • • 


33 66 10 


12 3 56 






Jerba I., Zng Castle . 


33 63 


10 63 20 


o — Garrison Rock • .. 


36 16 30 


3 47 








§ Penon de Velez . . 


36 11 


4 16 


Kabes 


33 62 40 


10 4 15 


^ Pescadores . . . . 


36 16 


4 46 


Karkenna Islands, 






S^ Pt. Mazari or Tetaan 


36 33 15 


6 15 20 


• — Kusha Island • . 


34 49 


11 18 40 


Tetuan, Tower • . 


36 37 


6 18 30 


*2 Cape Burdi. Kadija . 

g^ Mehedia, Ruins . . 

Al Kuriat Is., N. end 


36 9 30 


11 10 


Cape Negro . . . 


36 41 30 


6 17 


35 31 15 


11 7 15 


Ceuta, 






36 48 


11 4 


— Almina Pt. . • 


36 64 4 


6 17 


Monasteer .... 


36 44 30 


10 61 30 


Tangier 


36 47 


6 49 30 


Soussa, Mole . . . 


35 47 60|10 39 


Cape Spartel . . . 


35 47 15 


6 64 25 



TABLE LVI. 
LATITUDES and LONOITUDBS. 



XH. IflfaoNh m the M£DIT£RRAN£AN, 

GULF OF VENICE, and 

AECHIPELAGO. 



(27) Places. 



Alhonn Isle 



Lat. N. 



O 9 9 

.36 ST 



SO 
10 



50 



40 



Fomentera, 

— Point del Agoila . S8 40 

— La Mola or £. Pt. 38 49 
Iidza or Ivioa, 

— Point Densenm , 

— Cape Nono • , . 
^ — Bedza Island • . 
■g — Cape Falooa . • 
4 Cabrera Island, 
»^ — Point Aneiola . . 39 7 19 

Majorca or Mallorca, 

— Point Rebagada 
^ — Cape Cala Figneral39 
^'^ - Prima, TowB • 
^ — Cape Safinas • 
" — Cape de Pera • 

» Cape VoHnenton 
Minorca, 

— Ci^ Dartuoh • . 30 66 
•^ Cape Minorea • . 40 9 

— C^>e Mola, Mahon 30 62 
" South £. Point . 30 47 



SO 6 
80 2 
S8 61 
38 60 



SO S4 

26 
SO S4 

30 IS 
30 42 
30 67 



Cape del Testa or 
Longo Sardo ; • , 
Asinara I., N, £. end 
Cape Faleoni • . , 
Cape Argentara . , 
Cape Caccia • • , 
Alghero, Ciiarok • 
Cape Maraigiii • 
Mai de Yentri Island 
Coscio di Donna Rock 
Cape St. Marco . 
Cape Frasco • • 
• Onstano, Steeple • 

•g Cape Pecora , . 

'-8 St. Pietro Island, 

»^ Carlo Fort . . 

^ S. Antioco Island, 

— Point Sperone • 
ToioRook . . . 
Cape^Teolada . . 
Pula, Tower . . 
Caouaiki, Mole • 
Cape Carbonara, 

— CavoU I., Tower 
Cape BellaTista . . 
Tavolara I., N. E. Pt. 
M<mtorioI.,N.E.Pt. 
Madelaine 1., N. Pt. 



Lon.W. 



S 40 

East 
1 26 68 
1 86 23 

1 81 63 
1 28 
1 17 

1 24 20 

2 58 



80 
4 
46 
20 
U 


60 
32 

01 



41 16 
41 8 
40 60 
40 46 
40 33 
40 32 
40 19 
30 50 
39 62 
30 60 
30 45 
30 63 
39 2T 





6 

13 



30 
601 
25 

Oi 
25 
601 
40 
66 





30 



Giraglia I , Tower 
Cape Corso . . 



38 67 
38 62 

.88 61 
30 

M9 12 

30 4 
30 60 

40 54 

41 4 
41 16 



86 

86 
15 
10 

24 
30 
86 
42 





^3 
IS 



1 42 

35 



33 



2 
2 
2 
3 6 
8 80 



13 



3 

18 



3 17 58 

8 51 
8 60 43 

4 24 16 
4 21 22 





8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



7 
18 18 
10 30 



4 
6 



20 




16 35 
20 15 



16 
14 
24 
26 










83 40 

21 



8 17 

8 28 
8 22 30 
8 36 42 
1 25 
6 86 



82 
9 46 
9 44 
9 36 
9 26 






5 




9 23 53 
9 22 65 



(28) Races. 



St. Fiorenzo • • 

Calri . . . . , 
^ Cape Ttirgbia, Tower 

.SiAjacoio 

I Point Senetoso • . 
U Bonifacio, Tower . . 

Poito Vecchio . . 

BASTIA, Church . . 

G^ona, Tower . . 
Capraja, N. Point, 

— South Point . . 
Elba, Cape Vita . . 

— Port Fenragio . . 

— Cape Infola • . 

— Cape Dorana . . 

— Cape Calamita 

^ Pianosa, N. Point . 

.^ AiHca Rocks or 

■ West Formiches . . 

^ Monte Christo, mid. 

|.East Formiches . . 

.2 Giglio Island, N. Pt. 

3 — South Point . 

"^^ Gianuti, mid. . , 
Pitearola, N. Point 
Ponza, S. Point . 
BotteRock . . 
Zannoni, mid. . . , 
Vandotina, N. end 
Ischia, Castle . • , 

— Point Imperator , 
Procida, N. E. Point 
Capri, point Carena 



LatN. 



Lon. £. 



42 41 3 

42 34 7 
42 14 II 
41 66 
41 34 sol 
41 23 11 

41 86 29 

42 41 36 



43 
43 

43 

42 
42 
42 
42 
42 
42 

42 
42 
42 
42 
42 
42 
40 
40 
40 
40 
40 
40 
40 
40 
40 



26 26 
4 80 
10 
62 12 
48 40 
60 12 
48 16 
42 
86 10 





9 

9 

10 

10 

10 

10 

2<10 

10 



Faro, Light , , . 38 
Messina, Light . . 38 
F«r. 18o33'W^. 
Scaletta, Fort ... 38 
Taormina ... ,37 
Mount Etna, peak . 37 
Aci Reale, Pt. Tocco 37 
Catania, Mole ... 37 
Augusta, Ligh\ . . 37 
Syracuse, Light . . 37 
Passaro Island, Tower 36 
^Cape Passaro ... 36 
s Cape Scalambr9T<>wer 36 
{gScogUetti ... .36 
Terranova • ... 37 
Alicata, C&stle . . 37 
PtUma .... ,87 
Girgenti, Mole . . 37 
Cape Bianco , . .37 
Cape St. Marco . . 37 
Cape GranitoU • . tT 
Mazzan, Citadel . . 37 
Marsala, Cape Boco . 37 
Trapani, Light . . 38 
Cape St. Vito,Church38 
Castel a Mare, Fort . 38 
Cape de Gallo . . .38 



21 20 

10 40 
87 

21 40 
17 26 

13 10 
67 8 
52 30 
60 20 
67 40 

47 30 
42 60 
42 
46 
80 45 

16 60 

11 30 

1 45 

48 15 
48 81 
84 20 

28 20 

12 60 

2 68 
41 SO 
40 
46 13 

52 34 
2 54 
4 3 
8 47 

15 

22 25 

29 15 

53 67 
39 56 
48 10 

1 53 

12 26 

1 51 

14 50 



9 17 42 
8 45 16 
8 82 49 
8 44 4 

8 46 30 

9 9 16 
9 16 36 
9 26 45 



10 
10 
10 
10 
10 
11 
12 
12 
13 
13 
18 
18 
18 
14 
14 



63 40 
60 
49 
25 10 

19 30 
15 20 

5 30 

24 28 

7 

8 20 

20 
63 
67 
58 45 

9 
52 10 
67 35 

6 10 
3 30 

25 40 
67 5 
49 45 

1 25 
11 40 



15 40 40 
15 34 40 



15 
16 
15 
15 
15 
15 

15 

15 



27 45 
17 40 

O 
II 30 

5 15 
13 15 
16 50 

8 66 



015 7 30 



14 
14 
14 
13 
13 
39tl3 
13 
13 
12 
12 
12 
12 
12 
12 
13 



SO 15 
27 25 

15 
55 54 
43 11 
31 40 

16 27 
20 

36 30 
33 50 
25 10 
30 18 
45 50 
52 43 
18 30 



TABLE LVr. 
LATITUDES akd LONGITUDES. 



3(tt 



(39) Plaoea. 



PALERMO, Ligiit . 
For. 18» 46' IV. 

— ObBervatoiy , , 
• Cape Zaffimma • i 

:?Tenniiii, Castle • • 

gCe&lu, Cathedral. . 

Carania • . . • . 

Cape Orlando • • • 

Cape Calava . • . 

Meiazzo, Light • 4 

Eolian Ulanda, 

— StKMnboli, Church 

— Bazilazza, Ruin . 

— Panaria, S. W.Pt. 

— Penrose Rock . . 
— • Lipari, Castle • . 

— Vulcano,Siil. Wks. 

— Salina, Amafi Ch. 

— FeUcndi, Chnroh • 

— Alicndi, Church • 

— Ustica • • • • 
. Var. 17« 41' W. 

iBgadian Isles, 

— Maritimo, Castle 
1^ — Leranso .... 
I — Fayignana, Castle 
S Pentellaria, Fort • . 
S Var. ie» 22' W. 
"^Linosa^ 

Lampednsa, Castle . 

Lampion • . • . 

Goza,N. W. Point . 

Malta, Valetta Obs. . 
For. 17* 21' W. 

-- Point Benhisa • . 

— Telfbla Rock . . 
Esqnerqne or Skiiki 

Rocks, mid. • 
Keiths' Reef, mid. 
Galita .... 
Sorelli Rooks . . 



o ' t 
^8 8 15 



38 6 
S8 6 
17 57 
38 

37 69 

38 7 
88 9 
88 IS 



Lat. N. 



44 


28 

46 
4tf 
40 
58 



38 
38 
38 
38 
38 
38 
138 
38 
38 
38 



38 
38 
37 
36 

85 
36 
36 
36 
36 

36 
36 

37 

37 
37 
87 



48 12 
39 50 

37 40 

38 
27 66 
23 10 
36 40 
34 6 
82 41 
43 17 



1 10 

1 38 

56 36 

61 16 

51 50 
29 19 
33 10 
3 45 
53 56 



49 
46 30 



Lon.£. 



IS 21 66 



13 
13 
13 
14 
14 
14 
14 
16 



15 
15 
15 
14 
14 
14 
14 
14 
14 
13 



20 16 
84 



42 

8 




57 



44 80 
54 
14 10 



18 10 
7 64 
2 66 

64 30 
57 50 

65 56 
47 85 
29 37 
16 80 
11 10 



12 8 66 
12 20 29 
12 17 45 
11 54 



12 52 9 
12 86 10 
12 19 10 
14 8 
14 80 50 



014 



46 
50 
32 80 
24 50 



tt 



Unie, Chnrch ... 44 
Sansego, Mt. Garbe . 44 
Lossini,Piccolo Ch. . 44 
C P«go, Mount S. Vito 44 
•^Premuda, Sinial Sti^44 
^Selve, Steeple. . 
^Ulbo, Mole . . . 
JScarda, Signal . . 
^Isto, Signal . . 
O Puntadura, Mt.S.Geo. 
^Melada, Steeple . 
'^ Grossa or Lunga, 
••• — Punta Bianchi , 
<3 Peschiera Shoal . 
j Curbarela, £. Point 
i;* Zuri, Mount Bol . 
Brazsa, 

— Milna, Steeple . 43 

— Mount S. Vito .143 



44 
44 
44 
44 
44 
44 

44 
43 
43 
43 



88 
80 
32 
28 
20 
22 
22 
17 
16 
18 



83 

14 28 30 

10 47 

11 9 

8 55 
8 87 



(80) Places. 



19 
55 
1 
40 
12 
31 
54 
16 
40 
10 



12 48 

9 
46 30 
41 26 
39 19 

19 20 
16 43 



14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
14 

14 
15 
16 
15 

16 
16 



14 42 
18 8 
27 57 
59 37 1 
36 49 

41 63 
46 68 

42 20 
46 10 

8 IS 
62 88 

49 36 
20 37 
30 56 
38 42 

26 57 
87 18 



I 

.E 

•8 

^•0 



Pomo Rook • . 
St. Andrea . . • 
Busi, Signal . • 
Lissa, Mount Hum » 

— Town . • • « 
Lessina, 

— Fort Imperial . « 

— Mount S. Nicolo r 

— S. Georgio Tower 
Curzola, 
-- Fort San Bias . . 

— S. Gioranni di Bl. 
Ca2za, Signal . • : 
Lagosta, 

— Mount S. Georgio 
Lagostini Rks. £. end 
Meleda, 

— Port Pelazsa • • 

— Point Grui . • . 
Pelagosa, Signal . .* 
Cajola Rock . . . 
Pianosa, Signal . .- 
Tremiti, S. Nicola .- 



43 

43 



Fano, N. W. Point . 
Merlera, mid. . • . 
Samotraki, N. W. Pt. 
Corfu, Cape Draste . 

— Tignosa, Light 

— Citadel, Light » 

— Cape Bianco, Lt. 
Pazo, Ga^-o Light t 
Anti Paxo, S. £• end 
Leucadia or 

Santa Maura, 

~" v/astle . • . • 

— Sisola Rock .- . 

— Cape Ducato . . 

— Pt. L3rpso Prygo . 
^Arkudi, S. Point . . 
'5 Meganisi, S. Point 
^ Kelamo, S. Point . . 
^ Kastus, S. Point . . 
S Atoke, N. Point • . 
'g Cephalonia, 

•^ — Cape Viscardo . 

— Cape Aterra • . 

— Cape Aji . . , 

— Port Argostoli 

— Cape Sloila • • 

— Cape Capri 

— Point'Kelia 
Ithaca or Theaki, 

— Point Marmara 

— Bathi, entr. 

— Point Agiani . 
Ozia, S. end . • 
Zante, Cape Skinari 

— Cape Kieri . . • 

— Point Basilika • 
•^ Zante, Castle • 

— Point Krionera • 



Lat. 



5 

1 

f42 57 

48 1 

48 3 

43 10 
43 8 

a 7 

42 57 
42 58 
42 46 

42 45 
42 46 

12 47 
42 41 
42 28 
42 23 

42 13 
42 7 



N. 
27 



15 27 40 
45 80 

16 1 3 
16 6 64 

10(16 11 80 



4016 

42 

48 



45 16 27 4 
34 16 36 
2017 11 29 



26 
6 
2 

1 
51 

6 
16 
44 


40 
30 



89 
39 
39 
39 
39 
39 
39 
39 
39 



62 16 
68 16 
46 80 
48 16 
48 
37 
21 
11 80 
8 8020 



Lon. £. 



17 7 59 
16 40 84 
16 80 54 

16 61 46 

17 8 52 

17 22 50 
17 45 10 
16 16 3 
16 22 
16 45 23 
16 81 4 



19 
19 
19 
19 
19 
19 
20 
20 



38 
38 
38 
38 
38 
38 
38 
38 
38 

38 
38 
38 
38 
38 
38 
38 

38 
38 
38 
38 
37 
37 
37 
37 
37 



1020 



50 

42 

83 30(20 

34 40 

32 

36 20(20 

34 46 

82 30 

80 16 20 



28 

21 
8 

10 
3 
7 

16 

30 



30 



19 15 
31 40 
27 
88 
57 80 
56 
7 
12 20 
16 46 



20 
20 
20 
16 20 
20 
20 
20 



48 

82 



15 

30 



4020 



20 



40 20 

4020 

20 



20 
30 80 

80 
020 
19 20 20 
17 20 21 
66 5020 
38 36 
44 

47 20 

48 40 20 



20 
21 

20 



21 



32 46 

38 45 
48 
48 30 
62 30 
64 46 

48 80 

83 
24 16 
23 30 
29 16 
46 80 

49 80 

41 30 

89 

42 30 
46 

6 15 
41 30 
49 30 

40 
54 15 
^5 



904 



TABLE LVI. 



LATITUDES and LONGITUDES. 



(91) PlftOM. 



Moiitagae,N.W.Rool(|S7 66 SO 
Stamphanes, 

— Conrent ItUnd JS7 
CeMo, Cape Spati .S6 

— iCapaali • • • .36 

— SuNicolo • . .36 
Oto, middle • • . 36 

Porri 35 

Cerigotto, S. Point .|36 



• • 



Cape Clio or St. John 

Soldi laland 

Grabuaa lalaad 

Cape Baao • 

Cape Spada 

Canea, Town • • 
j2 Cape Maleka • • 
'l Retjmo, Town • 
^ Cape Retjmo • • 

Candia • • • • 

Cape St. Jolm . • 

Cape Sidero • • 

Cape Salxmon • • 

Cape Xaoro or Yala 

Chinatiana lalanda 

Gaidroniai laland . 

Cape Matala • • 

Pazamidee Ldanda 

Goaao laland, W. Pt|34 69 0|S4 



Anti Goaao 



Lat.N. 



90 68 30 



16 21 1 30 

99 3099 66 SO 

9093 

93 6 30 

23 SO 

093 16 15 

23 18 



7 
13 

4 
66 
49 16 




46 



36 
36 

36 
36 
36 
36 
36 
36 
36 
36 
35 
S6 
36 
36 
34 
34 
.34 
34 



.34 



16 46 
34 90 

38 

36 38 
40 30 

98 40 
36 6 

99 17 
96 62 
91 
19 10 

17 40 
9 15 
3 

64 

69 36 

66 6 

69 

69 

66 16 



CaraTi (36 

Falconeri • • • 
Bello Ponlo, N. Pt. 
Spetiia, summit • 
Hjdro, anmmit • 

— North Eaat end 
Poroa, Mount £Uas 
£gina. Peak • . 
St. George d'Arbora 
Maovoniai, N. end 

— South end • • 
g^Zea, Port entr. • 
jp— Mount . . • 
^Thermia, aummit • • 
''f - South Point . . 
± Andro, Cape Guardia 
^ *~ Sununit . • . • 
.9 TinoB, S. Nichola Kd. 
I Miconi, N.W. Mount»7 
$ Rhenea, middle . . 37 

Ghioura, aummit ... 37 
Sjra, summit ... 37 

Pipero 37 

Serpho, summit • . 37 
Sipbanto • • • .36 
Amntiero, summit . 36 
Polino» summit • • 36 
Milo, Town . • .36 

— Mount Klias • . 36 
Anti Milo, summit . 36 
Policandro ... .36 



• 36 
36 
37 
37 
37 
37 
37 
37 
37 
87 
37 
37 
37 
37 
37 
37 
37 



46 96 
60 40 
67 15|9S 
16 96 
19 68 

19 
7 
14 



31 
49 



46 
38 
40 
37 
96 
18 
68 
60 
S3 
99 
96 



Lon.£. 



93 
93 
23 
23 
23 
24 
24 
24 
94 
26 
96 
96 
26 
26 
26 
26 
24 
4024 



23 



23 
23 



23 
93 
23 
23 
93 
23 



924 



24 
24 
24 



30 


18 

14 24 
024 
024 
824 
26 

1696 
096 

36 3694 
98 6694 
18 16 94 
10 94 94 
68 494 
49 90 94 

46 1024 
41 4224 
40 97 24 

47 4994 

37 4 24 



36 
27 8 

33 35 

36 30 

44 6 

96 

8 93 

98 12 

41 10 

8 

46 45 

18 40 

19 96 
16 96 

8 15 
43 16 
46 6 

34 60 

9 
69 95 

36 30 

63 

96 35 
9 41 

98 39 
36 

97 60 

99 40 
66 42 

8 96 

6 46 

19 

91 40 

30 



SO 
43 
60 92 
8 
91 
16 
43 18 



56 
31 48 
99 36 
49 36 
33 98 
38 67 
99 36 
23 14 
14 33 
66 6 



(39) Places. 



• 



Skyeno, summit • 
Nio, summit • « 
HeradiA, summit • 
PazoB, Mount • • 

— Naussa • • . 
AatiPsros '• . • 
Nazia, Mount Dia 

— Town « • • 
Karos, summit 
Amorgai £. end • 
Amorga Poulo . . 
Santorin, Mt. StElias 
Christiana Islands. . 
Anaphi or Nanphio . 
Hennonisi or Fidulee 
Tragonisi or 
Ponticusa, summit 
Stanphalia, Mt.Ve|;Ua 
St. John or Chenu 
Kaleori or Monks • 
Skjros, Mt. Codiila 

— Grand Port, entr. 
Scopelo or SoopoU, 

— Mount Delphi . 
Skiathos, N. Point 
Pelerissa, summit 
Joura, summit • . 

^Piperi .... 
^St. Estrati, summit 
X Lemnos, N. W. Pt. 
:?— Cape Stala, S. Pt 
2- Pt.Blava.N.E.Pt 
^Tenedos, Peak. . • 
8 Imbros, summit . • 
S Samotbraki, summit . 
^ Thaso, summit . . 
Mjtelen, Cape Sigri . 

— Port Longoni,entr. 

— Port Olireir, entr, 

— Town • • • • 
Psara, Mount • . . 
Seio, Northern Mount 

— Cape Mastico , 

— Town, Lights . 
Nicaria, S. W. Mount|37 
SamoB, W. Mount • 37 

— Port Vathi ... 87 
Patino or Patmos, 

— South Mount . • 37 
Len>, Mount Chidi .87 
Caljmnos, summit .136 
Cos or Stance, 

— Mount Christo .136 
— " Town • • • • 36 
Nisari, summit ; .36 
Tilo or Pisoopi, 

— N. W. Mount • . 36 

Karki 86 

Case, S. Point. . .36 
Scarpanto, S. Point . 35 

— North Point . . 86 
Scarpenton, N. Point 86 



Lat.N. 
• — mr 



36 
36 
36 
37 
37 
36 
37 
37 
36 
36 
36 
86 
36 
36 
36 

36 
36 
36 
88 
38 
38 

39 
39 
39 
39 
SO 
39 
39 
39 
40 
89 
40 
40 
40 
89 
39 
89 
39 
38 
38 
88 
38 



39 61 
49 44 

40 98 



Lon. £. 



9 4625 



7 
59 40 



1 

6 

63 

63 
36 
91 
14 



61 

29 
SO 
65 
66 
41 
91 
25 



32 48 
32 10 
90 51 
9 69 
49 48 
47 SO 

8 13 
12 
20 
93 40 



90 30 
31 



59 
47 30 

9 

60 14 
10 36 
96 67 



49 
16 

6 

1 

6 
36 34 
33 42 

8 
99 90 
31 9 
43 44 
46 096 



96 
96 
25 



26 
26 
26 
26 
26 
26 
95 
26 
26 
26 
26 

26 
26 
26 
25 
24 
24 

23 
23 
24 
24 
94 



6 48 
90 60 

97 48 
11 95 
15 90 

5 27 
31 4 
92 
39 69 

6 
49 34 

98 S3 
18 45 
47 9 

9 40 

14 4 
10 36 
41 38 
18 
37 6 
31 

41 50 
30 



026 



95 

26 
96 
26 
26 
96 
94 
96 
26 
26 
26 
26 
26 
26 
26 
96 
26 



6 
11 

19 

2 
2 







30 



35 

36 



69 

6 
9 



9 



17 
10 
59 SO 



44 96 



49 54 27 
63 1127 
36 30 27 



96 99 
IS 
18 SO 
93 30 



60 
64 90 



96 
96 
96 



27 
27 
26 
27 
30 27 



27 



2S 30 

28 

3 45 

51 20 
S5 64 
42 46 

52 
5 





66 



38 
38 21 

58 

86 14 

51 17 

59 

13 84 
16 37 
11 

20 48 
36 

52 S5 

19 56 

11 26 

12 26 



TABLE LVI. 
LATITUDES and LONGITUDES. 



303 



(33) Places. 



Lat.N. 



Rhodes, Mole . . 

— St. Catfaanne's I. 

— Cape St. John 
Three Brothers 



Cape Salizano . 
Cape Coimachiti 
Cape St. Andrea 

•i Famagonsta 

k Cape Grregp 

a»Laniaca • • . 

^CapeChiti, Tower 
Lixnasol . . . 
Cape Gatte • • 
Cape Blanco • 
Baffa or Paphos 



36 26 
85 59 
36 8 

85 60 20 



Lon.Ek 



53 28 



27 

45 28 



35 6 
35 23 
35 41 
35 7 
34 57 
34 55 
34 40 
34 41 
34 32 
34 39 
34 47 



20 
50 
40 
40 
50 



55 
16 

50 
20 
20 



12 61 

45 30 

4 

27 55 10 



32 
32 
34 
33 
34 



13 33 



33 
33 
33 
32 
32 



16 SO 
57 5 
87 25 
59 5 

6 25 
39 32 
38 15 

8 45 



1 

40 



35 
15 



26 20 



XIII. The Coast of AFRICA fhnn the 

entrance to the MEDITERRANEAN 

to the CAPE OF GOOD HOPE. 



Cape Spartel . . 

Larash .... 

New Salee or Rahat 

Azamor .... 
^ Cape Blanco • • 
^ Cape Cantin . . 



SSa&e 



jl^Mogadore Island . 

Cape Geer . . . 

Cleveland Shoal . 

Santa Cms • . . 

Cape Non . . . 

River Non, entrance 

False Cape Bojador 

Cape Bojador • . 
<y Seyen Capes . . 
I River Onro, Heme I. 
^Cape Barbas . . 
"^ Cape Blanco . . 
^ Cape Mirik . . 

Portendik . • • 

Barbara Point • . 

SBNBOAL,FortSt.Loms 

Cape Verd, the Paps 
d — North West Pitch 
^ Goree Island, Town 
1 Vmr. 17o 31' W. 
i?R. Gambia, Bird I. 
i — Cape St. Mary 
^ — Bathnrst Town 

Var. I7<» 56' W. 

Cape Rozo • • • 

Bissao, Fort • . 

Vwr. 18» 0' W. 

Bijooffa Islands, 

— Bdama I., S. Pt. 

— Tombelly, N. Pt, 

— Galina I., W. Pt. 



35 
35 
34 
33 
33 
32 
32 
31 
30 
30 
30 
28 
28 
26 
26 
24 
23 
22 
20 
19 
18 

1^ 

14 
14 
14 

13 
IS 
13 

12 
11 



11 

II 
11 



47 15 
10 

6 
22 30 

6 



35 

20 
25 
38 
45 
30 
41 
17 













West 

5 54 25 

6 9 
6 43 
8 13 

8 38 

9 4 

8 56 

9 32 
9 52 

10 23 
9 42 

11 15 20 
31 



0.11 



25 1214 12 30 
7 10|l4 31 30 
41 1015 30 
51 40 15 45 
19 30 16 39 10 
50 17 6 
016 34 
016 2 



25 

20 

65 






50 



43 25 

44 40 

39 50 



89 10 
30 10 
28 

28 
51 



29 
29 
27 40 



30 


16 32 30 

16 32 

17 30 45 
17 32 20 
17 25 

16 40 30 
16 41 20 
16 35 20 

16 61 15 
16 37 10 



16 36 
15 30 
1-6 46 80 



(84) Places. 



Bijooga Islands, 

— Orango I.,S.E. Pt 

— West Point . 
Rio Grande Shoals, 
—> South Breakers 

— West Breakers . , 
Pnllam Island . • , 
Alcatraz Island . 
Nunez River, entr. . 
Cape Verga . . , 
De Los Islsnds, 

— Crawford Island , 

— Tamara I., N. Pt, 

— Tamara I., S. Pt. 

— Factory I., N. Pt. 
Matacong Island • . 
Sierra Ljbone, Cape 

— Free Town . . , 

— King Tom's Point 

— False Cape . • , 
Var. 18o 7' IT. 
Cape Schilling . . . 
Banana IslsncU, Peak 
Plantain Is.,Gillmonis 

. Point Tassa . . 
I Sherbro Island, 
*i — Cape St. Ann . 
^ Sherbro River, 
^ — Turtle Is., N. end . 
g — York Island 

J 5 — Sea Bar, S. Point 
Cape Mount . . 
<«^Cape Mesurada • 
^ Grand Bassa . . 
sGrandSestros . • 
^ Cape Palmas . • 
Var. 19° iV, 
St Andrew's River 
Lahou, Town . • 
Cape Appolonia . 
Azim ..... 
Cape Three Points 
Dix Cove, Fort . 
Elmina Castle . . 
Cape Coast Castle 
Anamaboo . . 
Cormantine Fort . 
Tantumquery Point 
Barrakoo Point 
Accra .... 



Ningo Fort • . . 
Volta River, entr. 
Cape St. Pauls 
Quitta, Fort • . 
Little Popo . • . 
Grand Popo . . 
Whyda , . . , 
Porto Nova • , 
Badagry, Mount . 
Lagos River entr. 
Far. 21° 6' W. 



Lat. N. 



11 
II 

10 
11 
10 
10 
10 
10 

9 
9 
9 
9 
9 
8 
8 
8 
8 

8 
8 
7 
7 



Lon. W. 



3 1015 66 10 
6 0jl6 16 

42 20 16 18 10 
31 30|l6 56 
51 4215 45 6 
37 10|15 26 30 
36 0,14 42 20 
19 14 28 30 



27 30 
31 
26 SO 



13 
13 
13 



80 15 13 
14 013 
30 0,13 

29 42 13 

30 6;i3 
25 5013 



9 80 

5 50 

65 12 

56 30 



7 86 



7 
7 
7 
6 
6 
5 
4 
4 

6 
5 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 

5 
6 
5 
5 
6 
6 
6 
6 
6 
6 



40 48 
82 



48 80 
40 30 
61 24 
38 15 
25 30 
18 30 
14 20 
14 80 
17 60 



IS 10 10 
13 16 10 
13 10 
18 2 10 

12 68 



18 
12 



22 48 12 



44 40 

18 SO 
56 
48 
24 


12 

44 

47 42 

45 

48 

5 

6 
10 12 
10 80 
12 30 
29 
32 

45 
47 18 
45 
55 
15 SO 

19 



19 
23 
26 
26 










11 

10 
9 

8 
7 



4 20 
26 40 
31 80 
26 
48 80 
66 
14 
46 10 









6 8 

4 36 

2 38 
2 17 SO 
2 4 15 
59 12 
22 30 
13 
7 10 
6 86 
46 48 
24 
13 80 
East 



1 
1 
1 
1 

1 










1 
1 
2 



1 48 
42 18 
52 18 
64 20 
86 
46 


2 31 

2 43 80 

3 22 



Qq 
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(35) Places. 


Lat. N. 


Lon. £. 


(36) Places. 


Lat S. 


Lon.£. 




5 Benin River, N. Pt. 


' * 
5 43 


* 
5 


Table Bay, 

— Cape Town, Obs. 


* » 


' # 




S Ramos R., entr. • . 


6 6 30 


5 23 18 


33 55 12 


18 23 35 




3Q Cape Formosa . . . 


4 21 


6 6 


— Green Point,Light 


33 53 10 


18 19 30 




NewCalebarR.,W.Pt 


4 22 20 


6 58 30 


iVar. 280 W, 
jF- Devils Peak . . 
^ Cape of Good Hope . 
§ - Bellows Rock . . 








Old Calebar River, 






33 57 12 


18 21 SO 




— Tom Shot's Point . 


4 35 


8 18 36 


34 22 


18 24 24 




^ Cameroon R., 






34 23 48 


18 24 30 




*i; - South East Pt. . . 


3 49 12 


9 32 24 


(J False Bay, 








•S Cape St. John . . . 


1 10 


9 18 40 


^ - Simons Bay,D.Yd. 


34 11 18 


18 21 




"^ Corisco Island . . . 


54 30 


9 17 30 


g»— Whittle Rock , . 


34 16 30 


18 29 




Cape Esterias . . . 


37 48 


9 18 


J — Seal Islands . . 


34 8 48 


18 30 10 




Gaboon R., Pt. Clara 


30 30 


9 17 30 


Q — Anvil Rock . . 


34 22 40 


18 26 5 






South 




FalseCapeor Hangklip 


34 23 48 


18 45 




Nazareth River . . 
Cape Lopez . . . 


37 12 
36 10 


8 57 50 
8 40 


Var. 28» 10* JT. 












Var. 19° 8' W, 
^ Cape St. Catharine . 
e^ Settee River, entr. . 
g Point Pedros . . . 


1 51 
S 23 30 

2 42 


9 11 
9 31 

9 47 


XIV. ISLANDS, ROCKS and SHOALS in 
the NORTH ATLANTIC OCEAN, and 
SOUTH ATLANTIC or SOUTHERN 
OCEAN. 




1 Majumba Baj . • . 
Var 2104' W 


3 22 40 


10 35 












w va* • «■ ft *■ WW • 

Loango River, entr. . 


4 39 30 


11 42 




North 


West 




River Congo, 






Lion's Bank • . . 


56 40 


17 45 




^ — Cape Padron . . 


6 8 


12 9 


Rockal 


57 39 32 


13 31 16 




^Ambriz Bay • . . 


7 51 


18 4 


Aitkin's Rock? . . 


56 19 


9 58 




^ Dande Point • • . 


8 28 


13 14 


Brazil Rock . • . 


51 10 


16 




St. Paul de Loando . 


8 48 5 


13 8 


ChapelleBank? . . 


47 37 


8 30 




Cape Ledo .... 


9 46 


13 12 


Devil's Rocks • . . 


46 36 


13 8 




Nova Redonda . . 


11 36 42 


18 44 40 


Negro's Rocks, about 


48 7 


21 




St.PhiUp de Benguela, 






Isle Verte, abt. . . 


44 52 


26 25 




— Fort 


12 34 


13 20 


Greeve's Ledge, abt 


44 15 


25 6 




Salinas 


12 53 


12 53 12 


Amplimont Ilocks 1 . 


42 30 


24 5 




Elephant Bay, Friars 
Cape Mary, Pillar . 


13 12 18 


12 44 10 


Perseus' Shoal . . . 


41 3 


22 30 




13 25 12 


12 31 50 


Hervagaults Breakers 


41 2 


49 23 




Cape Martha . . . 


13 54 10 


12 23 30 


Three Chimneys 1 


47 54 


29 40 




Var. 22« W. 






Gough's Rocks 1 . . 


40 28 


33 




Little Fish Bay, 






Watson's Rock . . 


40 18 


53 40 




— Brown's Point . . 


15 13 


12 2 


Whale Rock . . . 


38 46 


25 




Cape Negro . . . 


15 4Q 42 


11 53 20 


Eight Stones, N.PBrt? 


34 50 


16 35 




Port Alexander . . 


15 47 


11 46 30 


St Mary's Bank, abt 
Josyna Kock . . . 
Tulloch's Rocks . . 


35 53 


27 19 




Q Great Fish Bay, 






31 40 


23 45 




•g - Tiger Island,N.Pt. 


16 30 12 


11 41 


37 27 


24 10 




^Cape Frio .... 


18 23 


11 57 10 


Breton's Rock, abt . 


39 40 


41 35 




vt^^Cape Cross .... 
* Walwich Bay, 
S — PeHcan Point • . 


21 50 


13 51 4b 


Hume's Bank . . . 


39 


64 20 








Rocks eastward of 








22 52 30 


14 22 5 


Bermudas 1 abt . 


32 20 


57 30 




^ HoUams Bird Island . 


24 37 24 


14 27 10 


Bermudas L, Town . 


32 22 


64 3S 




e Angra Pequena . • 
£ Possession I., S. Pt. 
^ Orange River . , . 
^Cape Voltas . . . 


26 38 80 


15 2 30 


Var. 30 IV. 








20 58 30 


15 7 30 


- Wreck Hill . . . 


32 15 20 


64 47 




28 38 30 


16 22 SO 


— North Rock . . . 


32 29 


04 39 30 




28 44 


16 26 30 


Ashton Rock . . . 


33 48 50 


71 41 20 




For. 290 W. 






Mourand's Bank . . 


24 34 


65 10 0. 




Olephant River, entr. 


31 40 45 


18 9 37 


Inglefield Bank . . 


29 42 


80 17 




CapeDonkin . • • 


31 54 12 


18 14 10 


•; 




' 




Cape Deseada • • . 


32 18 25 


18 17 


's Corvo, South Point . 
t Flores, Pt. Delgada . 


39 41 13 


31 S 




St. Helena Bay, 






39 33 29 


31 8 30 




— Paternoster Point 


32 42 12 


17 49 10 


5 For. I80 30' W. 








SaldanhaBay, N. Pt 


38 1 50 


17 48 30 


^Fayal,S.£. point. . 


38 30 12 


28 41 52 




Point laser . . • . 


33 22 18 


18 5 40 


^ Pico, summit of Peak 


38 26 15 


28 28 IS 




Dassen Island . . . 


33 26 12 


18 1 30 


S St George, S.E.Pt 
§ Graciosa, S. E. Pt . 


38 29 22 


27 50 42 




Back Point .... 


33 33 48 


18 14 


39 027 58 1 




Robben Island . . 


33 47 50 


18 17 80 


43Terceira, BrazU Mt .,38 38 33|27 IS 48 | 
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(37) Places. 



Terceira, Angra . 
St. Michael, 

— Pt. Delgada, City 

— Pt. Ferreria 
Var. 2o« 0' W. 

— Pt. delaMarquesa 
Foimigas, or Ants 
St, Mary, Town • 
-S.W, Point. . 

— S. E. Point • • 

Porto Santo, Town 
Var. 2ZO 80' TV. 
Madeira, £. Point 

«; _ Fonchal, Fort . 

1 Vur. 210 W. 

»§ — West Point • ?» . 

•^ — Brazen Head . 

S Desertas, 

.§ - North I., N. end 

« — South I., S. end 

^Salvages, Great 

— Great Piton 



Lat. N. 



38 39 

37 45 
37 54 

37 48 
37 16 
36 58 
36 57 
36 56 



If 


10 
15 

10 

50 



31 

47 



Lon.W. 



33 2 54 
32 43 50 



o 
27 

25 
25 

25 
24 
25 
25 
25 



14 

41 30 
55 30 

10 20 
54 18 
12 33 
14 18 
6 



16 18 48j 

16 38 2l 



32 37 42 16 56 30 



32 49 
32 37 18 

32 36 30 
32 28 30 
30 7 54 
30 3 SO 



Pahna, N. Point . . 28 62 30 

— StaCroz. . . .28 43 

— Tasacorta . . .28 38 
Ferro, Valverde . . 27 47 20 

— West Point. . .27 44 
Gomera, Port . . .28 6 40 
Teneriffe, 

— Sta. Croz, Mole . 28 28 
. Var. 20« 0' W. 

■S- South Point. . .28 1 

J — Peak 28 16 

»q - Orotara . . . . 28 25 
^Canarj, 
I - Isleta, or N.E. Pt 28 13 



17 14 30 
16 61 42 

16 33 
16 31 18 

15 64 40 

16 2 30 



17 
17 
17 
17 
18 
17 



66 30 
45 



67 

66 
9 
T 









a— West Point. . 

^ — South Point . 
Fuertarentura, 
— Lobos Island 

— S.W. Point . . 
Lanzarota, 

— South Point • 

— Port de Naos • 

— N. E. Point . 
Allegranza Island • 

St. Antonio, N. Pt. 

— East Point . , 

— West Point . . 
^ — Tarafal Bay . . 
•g Var. 160 fV. 

^ — South Point 
>5 St. Vincent, 
•§ — Porto Grande • 
^ St. Lucea, N. Point 
^ — East Point . . 
^.Branca, center . • 
^ Raza, £. Point . 
St. Nicholas, N. Pt. 



28 1 

27 45 

28 45 
28 4 

28 51 

28 58 

29 16 
29 26 



16 16 





25 




20 






30 


30 



16 
16 
16 

16 
15 
15 

13 
14 

13 
13 
13 
13 



17 12 
17 6 80 
17 4 
16 66 48 

16 65 



16 64 
16 49 
16 46 
16 40 
IG 38 
16 42 










42 
39 
34 

24 
60 
37 30 

49 

28 60 

46 

33 

29 
31 



26 9 20 
26 2 40 
26 25 45 
25 22 30 



(38) Places. 



St. Nicholas, W. Pt , 

— Monte Gorda • . 

— East Point . . , 

— South Point 

Sal or Salt I., N. Pt 

— Mordeira Bay . , 
Var, 14« 10' W. 

— South Point . , 
Bonarista, N.W.Pt 

— North East Point 
^ — New Town . . , 
g — South Point . 
*?; Leton Rocks . . 

"^ Mayo, N. Point . 
'^ — English Road . , 
j5 — South Point 
J. St. Jago, N. Point 
i" — East Point . . 
^ — Porto Praya 

— S.W. Point . . 
Fogo, N. Point . 

— Luz Town • . 

— Peak .... 
Brava, Road . • 



UtN. 



16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
15 
15 
16 
16 
16 
15 
16 
14 
14 
16 
14 
14 
14 



38 
37 60 
34 30 
28 30 
61 20 
41 30 

34 15 
13 20 



24 30 
24 23 60 
24 3 
24 22 

22 68 30 

23 3 



11 

7 

67 

48 

19 

7 

6 



.^2 



Warley's Shoal, abt . 
French Shoal . • . 
Penedo de St. Pedro, 
or St Paul's Rocks 
Fernando Po, 

— Cape Bullen . . 

— Point William • . 

— Cape Horatio . • 

— Cape Vidal • . * 

— Cape Barrow • • 
For. 24o0'ir. 

— Cape Eden . • . 

— Cape Badgley . . 

— Charles' Folly . , 

— Goat Island, center 
Prince's Island, 

— Fort St. Antonio 

— The Brothers . 
St. Thomas's Island, 

— Man of War Bay 



6 
4 








30 
40 
19 30 

30 
63 40 
68 30 

1 15 
63 
66 
48 

4 
6 



Lon. W. 



23 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 




69 40 
46 SO 
59 SO 
52 40 

13 

16 

17 

14 
49 30 
29 



34 
47 
25 
34 










23 40 
47 30 



21 25 

20 35 



66 

3 47 16 
8 46 36 
3 46 9 
3 39 18 
3 11 30 












GQAnnabona, Road 



.S 

.3 



25 22 





25 4 





24 60 


80 


24 45 





24 44 





24 38 


30 


24 24 


20 



BouTet's Sandyl., abt. 
Triton's Bank . • 
Fernando de Noronha, 
— The Pyramid . 
Roccas .... 
Blaesdale's Reef, abt. 
Manoel Luis Rocks 
Var. 0« 67' E, 
Sylva's Rocks . . 
Trinidad, S. E. Point 
Var. 50 W. 
Martin Vas Rocks 
Laurel's Shoal . . 



8 
8 
3 



16 80 
19 42 
26 48 



8 81 



1 
1 



88 
23 








27 

South 

1 26 









28 
32 








66 20 
52 12 



Ascension L, Flagstaff] 7 65 66 



8 

8 

57 

61 25 



32 
20 31 



29 16 
East 
8 30 24 
8 45 
8 64 24 
8 66 20 
8 40 

8 26 6 
8 24 40 
8 27 40 
8 32 48 

7 27 23 
7 19 48 

6 44 42 

6 42 48 

West 

19 10 

17 46 

32 28 60 

33 20 
41 22 
44 14 45 

44 17 20 

29 19 



20 29 24 
36 28 



•J8 61 24 
51 30 
14 23 50 
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(SO) Places. 


Lat. S. 


Lon.W. 


(40) Places. 


Lat.S. 


rrf>n. W. 


St. Helena, 


' M 


* It 


Cape MelyiBe . . • 


» » 
62 1 


1 » 
67 45 45 


— James Town . , 


IS 54 48 


6 45 20 


. North Foreland • . 


61 51 


68 


Var, 170 SO' W. 






Ji Desolation Island • . 


62 24 Ohio 25 II 


Tristan da Cnnha • • 


37 6 1 


12 6 50 


j Cape Sheriff • • • 


62 26 


60 40 


Inacdbssable I. . . 


37 19 


12 13 


•5 Var. 28® E. 






Nightingale I. . . . 


S7 20 


12 11 


•gStart Point . . . . 


62 41 80|61 16 SO || 


.^ Gough's Island . . 
g Lennon's Reef, abt. • 


40 10 80 


9 49 


J Basil Hall's L center 


62 47 30 


61 40 


37 81 


4 42 


^ James' I., East end . 


62 52 45 


62 26 SO 




East 


08 — West end : . . 


62 49 80 


62 55 


"^ Whale Rock .... 


87 t5 


7 80 


:« Jameson's I., center . 
S Deception I. East end 


68 4 


62 17 SO 


< Circumcision Land . 


54 16 


6 14 


63 2 


60 45 


1 Malonines or Falkland 






^ St. George's Bay . . 


62 6 


58 6 


^ Islands, 




West 


Hope IsUnd . • . 


68 6 80 


56 44 


HI — Port Egmont . • 


51 24 


50 66 








g — Cape Perciral . . 
*• — Cape Meredith 
J — Solidad or 


51 43 


61 29 


Alexander theFirst'sI. 


69 80 


75 


52 20 


60 22 


Peter the First's L. . 


69 25 090 | 








•I Old Fort St. Louis 
*^ Beauchene Island • • 

Var. 200 45/ £. 

Resignation 1.1 . . 


51 82 

52 56 SO 

50 26 


58 4 15 

59 12 

42 


XV. The Coast and adjacent Islands 

from the CAPE OF GOOD HOPE 

to CANTON. 


Aurora Islands ? 








— Northernmost • . 


52 87 24 


47 48 15 




South East 1 


— Middle Island • . 


58 2 40 


47 66 15 


Cape of Good Hope . 


34 22 18 24 24 1 


— Southernmost • . 


58 15 22 


47 67 15 


t'alseCape orHangklip 


84 23 48 


18 45 


Shag Rocks . . • 


58 40 


48 8 


Var. 28° 10' W. 












Mudge Point • • . 


84 27 12 


19 8 SO 


Wallis Island . . . 


64 


88 29 40 


Danger Point . . 




84 41 80 


19 16 30 


. Cape North . • . 
•^Far. 110 15' £. 


54 4 45 


88 15 


Dyer's Island • . 




84 43 42 


19 23 10 






Quoin Point . . 




34 48 48 


19 86 40 


k Cape George • . . 
(3 Sandwich Bar . • . 
^ Q. Charlotte^s Cape . 


54 17 t) 


86 82 SO 


Cape LaguUas . . 
,Struy's Point . . 




84 51 12 


19 56 80 


54 42 


36 12 




34 42 24 


20 11 


54 82 


86 11 80 


^Cape Infanta . . 
»M Leren Point . . 




84 80 50 20 48 1 


1 Coopers Island . • 


54 57 


86 4 20 


• 


84 27 20'21 20 1 


qq C. Disappointment • 


54 58 


86 15 


^ Cape Vaches . . 
1 Flesh Point. . . 




34 19 42 


21 61 24 


Pickersgill Island . . 
Clerk's Islands . . 


54 42 SO 


36 58 




34 15 


21 58 


55 6 80 


84 42 


MoEeUe Bay, 






•M 






"&— CapeStBlaize . 


34 7 


22 6 40 


K Candlemas Islands . 


57 10 


27 13 


g»Knysna River, E. Pt. 


34 6 80 


23 a 40 


i3 Saunders Island . . 


58 


26 58 


J Plettenhurg Bay, 




^w «■ ^m^ 


•g Cape Montague . • 
'S Cape Bristol • • . 


58 33 


26 46 


;3 — Cape Seal . . . 


84 '4 48 


28 17 SO 


50 2 80 


26 61 


Cape St. Francis . . 


34 10 


24 47 30 


1 Friesland Peak . . 


59 2 


26 55 30 


Algoa Bay, 

— Cape Kecif • . • 






a Southern Thule • . 


59 84 


27 45 


84 2 10 


25 86 10 


_ 






— St. Croix I., Peak 


38 47 86 


25 41 SO 


South Orimej^B, or 
Powell's Oroupe, 






— Doddington Rock 


88 67 18 


26 6 20 






— Bird Is., eastern *. 


33 52 6 


26 12 60 


— Cape Dnndas . . 

— Saddle Island . . 


60 46 80 


44 86 45 


— Woody Cape . '. 
Point Padrone • . , 


33 46 80 


26 9 


60 87 60 


44 62 45 


33 46 80 


26 19 30 


— West Cape . • . 


60 42 


46 23 62 


Kowie R., entr. . . 


33 88 42 


26 45 


For. leo 1' JB. 






Crreat Fish Point . . 


38 80 10 


27 2 10 


9 






Great Fish R., entr. . 


38 27 


27 a SO 


•^ Clarence Island, 












5 — Lloyd's Point • . 


61 7 


54 23 


Keiskama R. enir. . 


38 16 42 


27 26 30 


3 — Cape Bowles . . 


61 18 


54 25 


Point Hood. . . . 


33 8 50 


27 52 50 


•^ ComwalUs Island • . 


61 2 


54 41 


Buffaloe River, 






J Elephant orBarrow'fll. 
-§ — Cape Valentine . 
gSeal Rocks .... 






— Cape Morgan , . 


32 42 6 


28 19 40 


61 6 


54 55 


Vwr. 8O0 IV. 






61 1 


55 82 


Hole in the Wall . . 


32 8 12 


28 56 


12 O'Brien's Islands . . 


62 82 


56 20 


St. John's River, entr. 


81 34 80 


29 23 40 


-5 Var. 270 SO' JB. 






Cape Natal .... 


29 68 


30 57 10 


cS Bridgman's I. . . . 


62 4 


56 57 80 


Fisher's River, entr. . 


29 16 18 


31 28 



iT^^mi ntfii 
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(41) Places. 








32 
32 
32 
32 
33 
33 
35 
35 
35 
35 
35 
3036 
34 
34 
36 
36 
36 
35 
38 
38 
38 
39 
39 
39 
39 
39 
39 



Point Damfbrd . .29 12 
Cape St. Lucia . . 28 32 30 
Cape Vidal .... 28 9 36 
Delagoa Baj, 

— Cape CoUatto . . 26 

— Cape Inyack • , 25 

— Elephant I., N. Pt. 25 

— £nglishR.Flag8taff25 
Lagoa River entr. . . 26 
Inhampura R. entr. . 25 
Cape Corrientes . . 24 
Innamban Baj, Town 23 

— Mafouroon I. . .23 
Cape Ladj Gray . . 22 
Bazarouta la., N. Pt 21 
Inveraritj'a Shoal .20 
Chuluwan I., N. Pt. 20 
Sofala, Fort ... 20 
Lnabo Shoab ... 18 
QuiUintiane R., Town 17 

— Port Tangalane .18 

— Senna, Town . . 17 
David's Shoals . .17 
De Sylra Bank . . 17 

. Poga or Fire I. . . .17 

§Raza Island. . • . 17 

^Trees Islan<i . , .17 

'^'Macalonga Point . .16 

^Caldeira Island . . 16 

•g Angosha Is., Kurd's 1. 16 

i MafamalorMafamedel 16 

^ Huddart's Bhoals . . 15 

k Mogincale Shoals, 

■g — North end ... 16 

^ — South end ... 15 

^ Barracouta Point • .16 

fS Mozambique, Fort • 15 

— St. George's I. .16 
Quintangonya, S. Pt. 14 
Melamo Point ... 14 
Penda Shoal, !E. end . 14 
Laguno Point ... 14 
Soreessa Point ... 13 
Badgley Point ... IB 
Maunhan^orDevil'sPt 12 
Pomba, N. Point , . 12 
Far. 140 SO' W. 
Areemba Point . . 12 -88 12 
Querimba Islaoids, 

— Foomo I., N. Pt. . 12 

— Querimba I., N.Pt. 12 

— Ibol., Fort. . .12 

— Matemo I., E. Pt. 12 
Pangan§ Point . . .11 
Isla dos Mattos . .11 
Zanga Island • . .11 
Vumbal., E. Pt. . .11 

Nondo Pt 11 

Tikomadjy I., N.E.Pt. 10 
Cape Delgado ... 10 
Roobamba Pt. • . .10 

I Monghou R., E. Pt, . 10 



Lat. S. 



4 
68 

68 12 
68 12 
20 36 
11 36 

7 30 
61 42 
44 30 

56 12 
31 
42 

38 12 
10 42 

57 40 
61 48 

1 24 

30 

31 30 
18 
14 24 

6 30 

4 18 
68 48 
38 48 
33 24 39 
20 30 
46 42 40 



33 

36 

30 

1 

2 



Lon. £. 



31 46 30 

32 22 30 
32 33 



36 







12140 
62 30 
25 0|40 
15 0140 
12 30 
3^ 48 
92 48140 
66 30 
65 48 



40 
40 
40 
40 



40 
40 



40 
40 



31 
93 42 

20 

13 48 

69 90 

48 42 

37 42 

9 20 

80 

46 

41 12 

13 30 

7 42 



65 50 
57 80 
62 16 
31 42 

8 
26 SO 

26 26 
19 40 
22 30 
36 

28 
6 10 

48 30 
40 66 
56 
56 

66 20 

38 48 

97 12 
46 20 
60 18 

1 20 
4 60 
1 10 

40 48 

44 50 
68 48 
22 60 

29 30 

27 30 
81 

41 48 
43 80 

45 35 

46 48 
45 80 

39 48 
31 55 

31 

32 40 

98 



40 84 SO 



40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
39 



34 

83 48 

33 

34 60 

29 60 
83 10 

30 30 
88 10 
80 

35 40 
34 3C 

9 
66 50 



(42) Places. 



Lindy il.. Fort . . 
M asonga River . . 
Kisoohara R., N. Pt. 
Keelwa, or Quiloa, 
—Pagoda Point . , 
Quiloa I. Fort . . . 
Songa Songa . . . 
Monfeea, W. Point . 

— Moresby Point 
Poana Point • . . 

Latkanis I 

Zanzibar I., S. Point . 

— Town 

— North Point . . 
Paugany R. 

— Mazeewy I. . . 
Pemba I., S. Point • 
Mesal Island, 

— Chak Chak Bay . 
-N.W. Point . . 
Mombas I., Fort . . 
Killeely River, entr. 
Maleenda . . • . 
Formosa Bay, 

~ Ras Gomany • . 
^ — Ozy River . • . 
•^ LfOnoo, Town • • . 
^RasKattow . . . 
<.^Pattli, Town • • . 
®Kisingatty . . . . 
S Dundas Is., Peak . . 
O — Simmanbaya • . 
g -PortDumford,NPt. 



Lrt. S. 



^ - Toola I. . . . 
I - Thooala I., N. Pt. 
^ — Kismayoo, N. Pt. 
g Dedalus Shoals • 
"^ Juba R. entr. . . 



Brava, Town 
Torra . . . 
Marka • . 
Horealy . . 
Gezerat . . 
Mukdeesha or 



Magadosha 
Var. 90 0' W. 
Murot HiU . 
Ras Asooad . 
Ras Awath . 
Ras Ul Khyle 
Ras Mabbere 
Ras Hafoon or 
Hor Hardeea 
Ras Banna . 
Cape Guardafui 
Ras Asser • 
Ras Met . • 
Mette Island 
Burnt Island 
Burburra 
Zeyla. . . 



Orfui. 



Lon. E. 



9 59 80 
9 45 
9 26 



39 40 
39 41 
83 



039 



9 1 
8 67 
8 82 
7 56 
7 88 
7 9 
6 54 
6 97 
6 9 
6 49 

5 80 
5 ^ 



42 



24 



89 32 

89 29 

39 30 

39 

52 

32 

66 

40189 27 

9 

39 16 



099 
86 89 
42 89 
1989 
40 89 
8689 
48 

089 
18 89 



6 15 40 
4«9 
4 4 
8 87 48 
^ 12 48 



39 



89 96 
88 
39 88 

39 47 

40 6 



1240 



8 

9 ^8 
9 15 42 
9 18 42 
9 9 19 

6 12 


45 80 
13 12 


60 80 
86 48 
24 24 
14 
North 
1 6 48 
26 
44 

60 10 
53 48 



9 
9 
1 
1 
1 







1 
1 
I 
1 



2 1 48 



2 41 

4 84 

5 89 
7 43 
9 29 

10 97 

10 84 

11 19 
11 41 
11 48 
11 65 
11 99 
11 17 

10 96 

11 15 



15 

10 
48 
30 

48 
30 



4 
60 
10 




30 





4 
t7 



40 18 
30 
40 51 

40 69 
90 67 

41 7 
18 

41 96 
41 49 

41 68 

42 7 
42 16 
42 38 

34 



41 



30 49 



10 44 



43 68 

44 16 
46 

44 56 

45 9 







50 
40 

10 

10 
40 
42 
12 
30 
60 
24 
SO 






20 
49 H 


60 
10 



80 
10 
10 
SO 
10 
fO 


40 
10 
12 


60 
40 
10 

15 



50 

30 





45 19 30 



46 12 

47 55 

48 35 

49 40 

50 45 

51 16 



50 



24 51 



51 
51 
50 



66 
6 
12 
14 
61 



48 45 
47 21 
45 9 

49 64 





30 



30 



40 





94 

30 

85 











ss 



310 



TABLE LVI. 
LATITUDES and LONGITUDES. 



(4S) Placet. 



12 
12 
18 
12 
12 
12 
12 

12 
12 
12 
12 
12 



50 

43 

44 2U 
86 4U 

51 10 



Cape Raabir . • 
Abdul Koorj I. W.Pt. 

— N. E. Pt, . . 
Salte'8 White Rocks 
Brothen, Durjy I. 
i— Samaong I. . . 
Karkafahroon Rks. 
Socotra laland. 

— Raa Rarbj, W.Pt. 

— Galanacea Road 

— PTramid Rock • 
*— Tamann • • • 

— Ra8Shoorgu7,£.Pt 

Babebnandel I. • 
• Babebnandel Cape 
. For. 8» 46' W. 
Ras Rattah .... 14 66 
Dbalak Island . . . 16 82 
Maasowa Bay . • . 16 84 
Port Momington • . 18 16 

Soakin 19 6 

Salaka 20 28 

CapeCalmei • . .21 28 
Cape Raa el ana • . 28 66 
.3 St. John's Island . . 28 88 
'I Reef of Breakers . .24 4 
^ Dedalns Shoal . . . 24 68 
^Centurion Shoal • . 26 80 

tKoseir 26 8 
Sun 180 

. For. 12« 0* W. 
« Tor Harbour . • 
Ras Mahomed • . 



I 

Bareedj Harbour 
jYambo . • . 



^ Juddah 

g Camfidia • • 
Marabia Reefii, 
- Western Part 
Loheia • . . 
Cape Israel • • 
GebelTor • • 
Far. 80 80* W. 
Gebel Zebayr • 
GebelZeglur . 
Mocha • . • 
Vor. 00 SO* IF. 



Cape St. Anthony • 
Cape Aden . • • 
For. 80 40* IF. 
^ Cape Boratshua . 

t*** Kiaseen Point • . 
Cape Fartak . . 
^Cape Morebat . . 
o'Ras Jing[era . • 
« Ras Nobs .... 
3 Curia Muria lales, 
^-Jiblj. . . . 
— Hallann7,N.£. Pt. 
~ Soda .... 



Lat. N. 



12 C 
12 85 
11 30 
26 30 
6 
10 50 
89 60 



12 88 
18 40 




30 











80 










28 19 
27 48 
24 17 
24 10 
21 29 
19 7 



19 11 
16 44 
16 16 
16 82 



16 8 
14 2 
18 80 



12 
12 

14 
16 
16 
16 
17 
17 

17 
17 
17 



89 
46 

61 
19 SO 
87 80 
66 
6 60 
28 

86 20 
81 15 
28 



Lon. £. 




60 


10 



43 25 
o2 2 
32 18 

52 4 

53 2 60 
52 61 

52 67 

58 8 80 

58 16 10 

53 22 
58 41 

54 27 10 

43 29 
13 81 



40 
10 
30 
38 
37 
87 
37 
36 
36 
36 
86 
36 
84 
38 



62 
16 
87 
88 
88 
27 
26 
48 
10 



16 
66 
48 
16 

28 



38 88 
84 16 

37 46 

38 21 

39 16 

40 60 



















40 6 

48 44 

42 41 

42 

48 18 

42 62 

48 80 



44 16 80 
46 10 80 



50 8 







64 42 60 
2 
10 80 



61 40 

62 II 



66 
56 



56 16 
56 

165 49 



(44) Places. 



Lat. N. 



— Haskj . . . 

Ras Garwow 
or Cape Chancily . 17 61 60 

Ras Madrake 
. or Cape Isolette . 18 58 
j Massera Island, 
2 — South Point . .20 7 35 
'^ - North Point . .20 40 10 
"^RasJibsh . . . .21 25 50 
'SRasalHubba . . .22 14 30 
J Ras alHad 

or Cape Rosalgat . 22 88 10 

Var. 60 10' IF. 

Muskat 23 87 6 

Burks 28 41 80 

Schenas 24 46 



17 29 8055 80 



Lon. £• 



56 16 10 

57 45 80 

58 as 

58 48 86 

59 6 80 
59 44 20 

59 4S 10 

58 30 20 
67 49 
66 SS 



Onnus, Fort . . 

Larck, Hill .... 

Kiahma laland, 
J — Kishma, Town 

'i • Luft 

> Angar or Anguam I., 
IT-N. Point . . . 
J- S. W. Point . . 
TGreat Tumb Island . 
^ Bomosa Island . . 
^ Poller orBelior I.,mid. 
V, Kaei or Kush Island 
^Hinderabia .... 
jBuaheab, W. Point . 
^ Crescent Shoal • . 
S Cape Budistan . . 
g Zesarini laland . . 
^ Kejn Island . . . 

Busheer . . . • ; 

Far. 40 40' IF. 

Karack laland, For . 

Bab&a or BussoRA 

Phelechi I., S. £. end 

Grabn .... 

Khubber Island . 

Garwow Island • 
g Malmaradam Island 
5 Ras-id-Lur . . 
Q, Ras-ul-Zoor . • 
<^ Durable Shoal, W. end 
^^KatifBaj ... 
J Barhrein I., anch. off 
^ For. 60 40* IF. 
^SKoorHussan . . , 
^^Ras Reccan • • . 
^ Sandy laland . • . 
^Hawlool ..... 
ifSherarow . . . . 
jDaeny • . . . , 
e Seir Beni Yass . , 
^ Dalmj, S. end . . . 

Arsenic ..... 

Jemain ..... 

Dauss ..... 

Zircooa or Zara . . 



27 7 
26 62 

26 67 
26 66 

26 41 
26 88 

26 17 
26 61 
26 18 
26 29 
26 40 

86 48 

26 44 

87 68 

27 57 

27 45 
29 

29 16 
SO 29 
29 23 
29 22 
29 4 

28 49 

88 40 

89 81 
28 44 
27 2 
86 86 
26 16 

26 4 

26 11 

27 62 
26 40 
26 2 
24 68 
24 18 
24 27 
24 48 

24 56 

25 8 
24 52 



56 S7 
66 28 



66 84 80 
66 65 



066 
056 












67 
22 

56 20 
55 6 
54 40 
54 8 



68 
53 
51 
61 
50 






46 

80 


80 





SO 

30 



16 


80 


80 



80 









50 
50 

50 
47 

48 
47 
48 
48 



048 

048 

48 

50 

3050 



50 

51 
51 
49 
52 
52 
52 
52 
52 
52 
52 
53 
58 



39 
7 
48 
19 
17 
7 
64 

19 
40 
19 
68 
24 
42 
85 
6 
16 
10 
18 
40 

11 
17 
26 
26 
18 
25 
46 
27 









































48 15 

59 45 

45 

13 15 



TABLE LVI. 
LATITUDES and LONGITUDES. 



3U 



(45) Places. 



Seir Abonaid . . 
Rag Laffan . • • 
Ras-el-Allarch 
Jeznrab-ain-Lassart 
Ras Booemais . . 
. Goodwin 8 Islands 
'S Yassaret Islands . 
t Ras-el-Machereeb 
^Jibbnb Hadwareah 
o'Stanner's Shoal^N.end 
^Mount Jibbul AlU 
(jAbothubbee . ' . 
jfDebai . . . 



6 






;j*Sharga .... 
« A jmaun .... 
"Q Amnlgawein • , 
^ Red Island, Town 
§ Ras-el-Kbjma 
;« Ranmps .... 
kShaum, Towers < 
^ Boukba Point • . 
Cape Jedda or Yeddu 
Ras Sheik Mmnond 
Perforated Rock 
Great Quoin . 
Cape Musseldom 



Cape Jask . 
Chnrbar . • 
Cape Gwadnr 
Cape Arubah 
Cape Monze 
Point Jigat . 
Din Hef^ • 
Scarbett Island 
Cambaj . • 
SuRAT, Castle 
Vanz'8 Tomb 
Var, 0° 30' IV. 
Damann ... 
Omer^n .... 
St. John's High Land 
Basseen Fort . 
Bombay, Flag Staff . 
— Lighthouse . . 
Var. lo 0' W. 
Henerj & Keneij Is. 
Coullaba Island 
Chaoul . . 
Bancoot . . 
Seyemdroog 
Dabol . . 
^yghnr Point 
Oeriah . . 
Angria's Bank, mid. 
Vingorla Rocks 
GOA .... 
Alguado Point 
St. George's Island 
Cape Rimas 
Oyster Rocks 
Carwar Head 



Lat.N. 



If o 



25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
26. 
24 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 



14 

54 30 




46 
84 30 



35 
14 
17 
12 
40 
2 
29 
16 30 
21 45 



25 
35 
43 
48 
63 

a 



15 

15 



16 







9 30 
13 45 
16 15 
23 64 
30 25 
23 45 



25 38 

26 15 
25 4 
25 7 
24 51 
22 20 
20 42 

20 55 
22 24 

21 U 
21 4 

20 22 
20 10 



20 
19 
18 
18 



3 
19 
55 
63 



18 42 
18 37 
18 32 
17 56 
17 47 
17 46 
17 16 
16 31 
16 28 
15 51 



15 
15 
15 
16 



28 

29 

22 

6 



14 48 
14 47 











30 



30 



30 





48 

46 

20 

20 

30 

40 

30 











20 

30 











Lon. £. 



64 
51 
51 
51 
51 
61 
61 
51 
52 
63 
66 
54 
55 
55 
55 
55 
56 
66 
66 
56 
56 
56 
56 
56 
56 
56 

58 
61 
63 
66 
66 
69 
71 
71 
72 
78 
72 





36 
38 30 

37 



31 

43 

68 

46 

47 

17 

14 

82 

24 45 

29 15 

33 
41 45 
65 15 

4 16 
8 80 
11 15 
14 15 
16 30 
19 
27 32 

34 20 

35 10 



10 
20 
12 
24 
60 
16 












6 30 
48 30 



48 
2 




84 



46 44 



73 2 45 
72 64 30 
72 49 
72 66 24 
72 54 24 
72 62 64 



72 
72 
73 

78 
73 
73 
78 
73 
72 
73 
73 
73 
73 
74 
74 
74 



63 

66 30 





7 

9 

11 



64 






14 30 
22 24 

7 
33 
63 SO 
48 39 
48 

1 

8 
12 30 



(46) Placet. 



Anje-dwa • • • 

Merjee Rirer • • 

Onore . . • • 

Fortified Island . 

Pigeon Island • • 

Barcelore, Peak . 

^.St. Mary's Rooks, 

a — Largest . . . 

Q Premeira Rocks • 

JMangalore . • , 
Mount Dillj . . 
« Cananore . . . 
!§ Tillichernr . • • 

Sacrifice Rock . . 

Calicut . . • 

Chitwa, Church . 

Cochin • • • . 

Quilon .... 

Anjenja Roads 

Caps Comorin 

Manapar Point • 

Punnecoil . . . 

Point Calymere . 

Negapatam, Fort . 

Five White Pagodas . 

Tranquebar . 

Deyicotta . 

Porto Noya . 

Cuddalore . 

Pondichenj 

Sadras • • 
^ Madras, 

"^ — Fort St. George 
5Far.0«»85' JB. 
^ PuUicate, Flagstaff 
•g Armegon • . 
I Point Diyy . . 
I Musilipatam • 
^ Point Gordewar 
''^ Coringa • • . 

Visagapatam . 

Bimliapatam . 

Chicacole . • 

Ganjam . . . 

Jagemaut Pagoda 

Black Pagoda 

False Point . 

Point Palmiras 

Balasore Riyer, ent. 

Ingerlee Pagoda 

Kedgeree . . 

Western Brace,S end 

Western Sea Reef* 

— Southend . . . 
.Eastern Sea Reef, 

"3 — South end . . . 
^Red Reef Buoy . . 
QQ Sanger Sand, S. end . 

Sanger Island, S. Pt. 

Mud Point . . • . 

Calcutta, 

- Fort William . . 



Lat. N. 



14. 
14 
14 
14 
14 
13 

13 

13 

12 

11 

11 

U 

11 

II 

10 

9 

8 

8 

8 

8 

8 

10 

10 

10 

11 

11 

11 

U 

11 

12 



44 
30 
16 
19 
2 30 
60 



31 
11 
50 30 
69 
61 
44 

30 
16 
33 
67 30 
61 SO 
39 26 

4 
22 
41 
18 80 
46 30 
49 

1 80 
24 

31 
43 
55 41 

32 



13 4 10 



13 
13 
16 
16 
16 
16 
17 
17 
18 
19 
19 
19 
20 
20 
21 
21 
21 
21 



25 
69 
69 
11 
43 
49 
42 
63 
12 









30 



22 30 
48 21 
62 16 
19 38 
41 



Lon. £• 



74 12 30 
74 24 80 
74 84 
74 29 
74 27 
74 65 



74 
74 
75 
75 
75 
75 
75 
76 
76 
76 
76 
76 
77 
78 
78 
79 
79 
78 
79 
79 
79 
79 
79 
80 



49 
47 



4 

27 
37 









45 
47 

2 16 

17 
26 

46 30 
68 
41 30 

13 30 

18 
57 
66 
54 30 
56 
52 
49 
60 
63 45 

14 



80 21 



28 
44 
61 
10 



80 
80 
81 
81 

82 
82 
83 
83 
83 
85 
85 
86 
86 
87 
87 
88 
88 
87 



23 16 

21 

15 

12 

23 
19 

24 
34 



68 
9 

46 
6 










20 69 



20 
21 
21 
21 
21 



68 

13 



34 

66 



22.34 38 



69 40 
11 



12 
2 
8 

44 










88 



88 19 
88 13 
88 38 
88 12 
88 12 











88 26 50 



312 


TABLE LVI. 


LATITUDES and LONGITUDES. 


(47) Plaoeik 


Lat.N. 


Lon.£. 


(48) Plaees. 


Ut. N. Lon. E. 




9*0 

. 22 61 2( 


o ' * 

88 28 40 


SzAM Riyer, entr. . . 


o ' » 

13 20 40 


101 16 


tttlelemabad or 
SChittagony . • • . 








Bankok 


IS 58 SOllOO 84 Oi 


.22 21 





01 40 


Ko-si-chang Hr. • . 


13 12 


100 66 


J^Knttobdea I., N. end 


21 65 





91 48 


Cambodia R., W. end 


35 


106 20 


3 Red Crab Island . .81 20 
C Elephant Point . :21 10 





01 60 


— mid. entr. abt . . 


55 0|106 30 Ol 





02 4 


Cape St. James . . 


10 16 41 


107 4 15 


Shapooree laland • . 
St Martin's Tre^ I. 


20 46 





02 13 Q 


Saigon, City . . . 
Britto's Bank, center 


10 60 


106 48 


20 84 





02 17 


10 30 42 


107 40 


, Oyster Rock . . . 
g Mosque Point • • • 
§ Tembles, mid. • . 
^ Cheduba Rocks • . 


20 10 
20 12 






02 40 
02 45 


Point Ke-ga . . . 
Pulo Ceicer de Terre 


10 41 30 

11 13 


108 4 
108 48 


10 26 





OS 10 


Cape Padaran . . . 
FalM Cape Varella . 


11 21 


100 


18 68 





OS 20 


11 44 


100 12 


Cheduba .... 


18 40 





OS 34 


Camraigne Hr., entr. 
Water Islands, S. end 


11 40 


100 12 


Negamole or Tree I. 


18 26 





OS 47 


12 2 


100 10 


Foul Island .... 


18 7 





OS 64 


Pyramid Island . . 
Three Kings . . . 


12 21 


100 22 


^ St. John's or Church 
^ Rocks 








12 36 


100 27 


17 28 





04 7 


CapeVaiella . . . 
Pulo Cambir . • . 


12 55 


100 24 30 


Buffalo Rocks, mid. . 


16 22 





04 12 


13 33 


100 20 


C.Negrais,PagodaPt 


16 68 





04 16 


Cape San-ho . * . 


13 44 


100 14 


Diamond Island • . 


16 62 





04 17 


BuAJo Island . , . 


14 11 


100 14 


LaGuarda or Sunkenl. 


16 41 





04 12 


Pulo Canton . • . 


15 23 


100 4 


a^Ranffoon Rirer, 
7— Elephant Pagoda • 








Cape Turon . . . 


10 7 


108 13 


16 28 





06 23 46 


Cape Choumay • . 


16 22 


107 62 


*^ Rangoon, Town • • 


16 46 





06 13 


Hue-fo Riyer, entr. . 


16 36 


107 16 


For. 2« 48' E. 








Tiger's Island . . . 


16 56 


107 15 


Martaban, Town • . 


16 21 





07 26 


Now-chow • . . . 


20 68 


110 26 


Quekmi Pagoda . • 


16 3 





07 28 


Tien-pak, 






Amherst Town • . 


16 3 





07 31 


— Ty-foong-Kjoh . 
Ty-onook-chou • . 


81 22 30 


111 13 


Musoos Islands, S.end 


IS 42 





07 60 


21 26 


111 24 


Tayaj Point . . . 


U SO 





08 4 


Song-yue Point • . 


21 31 


111 40 30 


Tayaj, Town . . . 


14 





08 4 


4 Hai-ling-shan, 

•S — Mamu-chou . . 

gTy-oa Point . . . 






Tayaj Island, N, end 


18 14 SO 


08 8 


21 34 


111 50 


Mergui 


12 12 





08 24 


21 43 


112 15 


Tanasserim I«, N. end 


12 86 





07 80 


Ty-wok 

Mandarine's Cap • . 


81 SO 


112 7 


Cabossa Island . . 


12 46 





07 20 


21 28 


112 22 30 


Tores Islands, W. end 


11 60 





07 3 


Mong-chow . • . 


21 80 


112 20 


Pine Tree Island • . 


10 17 





08 10 


Haw-cheun or 






Elephant I., N. end . 


10 6 





08 6 


FakeSt.John,S.W.en. 


21 35 


112 31 SO 


Roe's Bank, N. end . 


10 2 





06 40 


Wy-caup Island . . 


21 34 


112 47 30 


Middle Island • • • 


s 





07 60 


Lieu-chew .... 


21 36 


112 53 


Perforated Island . • 


8 60 





07 63 


Wiaard Rocks. . . 


21 47 


113 1 30 


Sejer Island, S. end . 


8 28 





07 48 O' 


Ty-kan Island . . . 


21 52 


113 2 


Junksejlon I., S. end 


7 46 





08 20 


Cou-cock I., S.W. Pt. 


21 50 


113 7 SO 


Slipper Island . . . 
Puio Bouton, Dome . 


7 20 





08 40 o! 


Tyloo, S. end . . . 


21 52 30 


lis 14 SO 


6 SS 





00 20 SO 


Type, Roads . . , 
Maooa, Town . . . 


22 8 


113 32 


Pulo Ladda, Peak . 


6 21 





00 60 0. 


22 10 30 


113 32 


.Queda • . : • . 
sPuloPera .... 


6 6 
6 42 






100 21 
00 1 


Canton, Factory . . 


23 7 10 


113 14 




^ Pulo Penang or 










i^Pr. of Wales Island, 








XVL lalands. Rocks, and Shoals, in the 


.9 — Fort Comwallis . 


6 26 





100 21 SO 


INDIAN OCEAN. 


^ Salangore HiU . . . 
ParcelarHill . . . 


S 20 





101 17 




2 61 





101 25 SO' 




Cape Rachado . • . 


2 20 





101 61 




South 


East 


Malacca, Fort . • 


2 12 





102 16 0, 


Telemaque Rock 1 . 


38 12 


22 


Mount Moar • • . 


1 60 





102 41 


Fortune Shoal 1 . . 


33 8 


43 6 


Mount Formose • . 


1 40 





102 56 O' 


Augusta Shoal ? • . 


38 44 


36 16 


Pulo Pisang . . • 


1 28 





lOS 14 


Otter's Shoal t. . . 


S3 56 


36 


Tanjong Boulus . . 


1 16 





lOS 81 


Barkers Rook 1 . . 


37 43 


32 6 


Singapore, Town . . 


1 17 22 


103 51 


Dutch Banki . . . 


37 20 


38 52 


Point Roinania . . 


1 22 SO 


104 17 


Prince Edward's Isles 






Tringanj Riyer, entr. 


6 21 





103 4 


— North end . . . 


46 40 


38 6 
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(49) Places. 



— South end . . . 
Crozet's or Desert Is. , 

about 

NecUegal? . . . . 
Kerguelan or 
Desolation Island, 

— Christmas Hr. • . 
Var. 20« 20' W. 

— Cape Digby , . 

— Cape George . . 

— Port Paliser . . 
St. Paul's Island . . 
Amsterdam Island 
Cloates Island 1 , . 
Tiyal Rocks7 . . . 
Cluistmas Island • . 
Cocoa or KeeUngs Is. 

— Northernmost . . 
True Briton's Island ? 

Cape St. Maiy . . 
Var, 21« 0' fT. 

Star Reefs, S. end . 

Lev^en Island . . . 

Barracouta Island . . 
St. Augustine's Baj, 

— Sandy Island . , 

— Tent Rook . . . 
Cape St. Vincent . . 

wMourondava . . . 
I Cape St. Andrew . . 
gBoyanna Bay, N. ent. 
•f Bembatooka Bay, 
•g — Majunga Pomt . 
^Maknmba Island . . 
J For. 120 0' fF. 
3 Majambo Bay, entr. . 
;3 Nareenda Bay, entr. . 
•M Luza River, entr. . . 
^ Sancasse Island,N.Pt. 
S Mc. Cluer Point . 
Passandava Bay, 

— Nine Pin Island . 
Var. 120 80' W. 
Dalr3rmple Bay, entr. 
Nos Beh I., N. Pt. , 
Minow Island, N. Pt. 
Cape St. Sebastian . 
Woody Island . . . 
Port Liverpool, N. Pt. 
Cape Amber, N.E.Pt. 
Diego Suarez Bay,ent. 
Var. IP 0' W. 
British Sound, entr. . 
Cape Lowry • . . 
Port Look6, £, Point 
Port Leven, 

~ Nosh How Island 
Andrara Bay, S.£. Pt. 
JVlanambatoo . • . 
Vohemar Point . . 
Cape East, Town . . 



49 23 

19 54 
49 3 
38 42 
37 52 
22 

20 10 
10 32 

12 

9 30 



Lat. S. 



46 53 



46 45 

40 48 



48 41 15 



30 
30 
15 



Lon. £. 



37 4jS 

48 
54 



69 a 15 



70 
70 
69 
77 
77 



32 
12 15 
85 
52 



112 
110 
0105 













25 88 54 



25 
25 

25 

23 
23 
21 
20 
16 
15 

15 
15 

15 
14 
14 
14 
14 



24 30 

12 30 

? 

38 24 

35 24 
54 24 
18 18 
11 24 
59 

42 &A 
42 

11 42 
40 18 

36 54 
30 42 

i;^ 



62 

80 












38 



97 4 
89 14 



46 1 42 

44 12 36 
44 12 48 
44 2 12 

43 33 12 
43 40 30 

43 15 12 

44 14 12 

44 25 48 

45 18 12 

46 15 12 
45 52 24 



(50) Places. 



Lat. S. 



i 



Antongil Bay, 

— Dumford Noss . 16 
^ — Port Choiseul . . 15 
"^ — Mananhar . . . 16 
J ~ Cape BeUones . . 16 

«:; Tantang 16 

^ Point Larre^ ... 16 

SSt.Manr'sL, N.Pt..l6 

g)— South Point . .17 

•S — Isle Madame . . 17 

I Var. 15<» 0' W. 

•^ Fenerive, Town 

* Foule Point . 

I Var. 16° 0' W. 

^ Plumb Island . 

« Tamatave Point 

£ Fong Isles . . 

3 Vatoo M adr6 . 

" Manooroo . . 

Fanantara . . 

Rangazarak . . 

Footak . . . 

Manambatoo . 

Loodatoo . . 

St. Luce Bay, N. 

Point Ytapere . 

Fort Dauphin . 

Var. 21° 0' W. 



17 
17 



18 
Jl8 
Jl8 
.18 
.19 
.'20 
.'20 
.|24 
.24 
.24 
Isle 24 
.|24 

25 



t a 



27 18 
9 30 

14 
42 30 
50 18 
40 80 
7 18 


28 
40 24 

2 48 
10 6 
26 30 
39 48 
55 
51 
58 

4 



Lon. £. 



13 28 12 



13 
13 
12 
12 
12 
12 
11 
12 

12 
12 
12 

12 
12 
13 
13 
15 



30 

12 12 
49 30 
26 12 
16 42 

3 18 
57 80 
10 12 

13 48 
35 
44 12 

47 48 
Q6 48 

14 12 
23 30 
14 24] 



46 54 12 


47 91 18 


47 37 64 


47 80 


47 44 


48 9 48 


47 56 30 


48 13 30 


48 38 48 


48 4Q 36 


48 86 


49 6 12 


49 18 48 


49 18 48 



49 18 18 
49 34 36 
49 41 48 

49 46 12 
49 51 18 
49 53 12 

49 58 

50 25 12 



Europa Island or 
"S Bassas da India . . 

I Bassas da India or 
^ Europa Rocks, E. Pt. 
r For. 22° 0' W. 
I^Barren Islands, 
3 — North Island . . 
I — South Island . . 
I Coffin Island , . . 
SQ Juan de Nova . . , 

Chesterfield Bank . . 

Mayotta, Peak . . 

^ — rforth Point . . 
^ Johanna, Town . . 

S — Highest peak • . 
I Mohilla, N. Point . 

g Var. 120 30' W. 

I - East Point . . . 

I Comoro, N. E. Point 

^ — South East Point . 

— South West Point 



12 

12 



17 18 
36 42 
44 42 
59 42 
1 18 



22 22 30 
21 29 



Glorioso Islands . 
Aldabra Island, £. Pt. 

— N. W. Point . . 
AssumptionL,S.E. Pt. 
Var. 130 42' W. 
Cosmoledo Group, 

— North Island . . 

— Menai Island . . 

— Wizard Island . . 
Astove Island . . . 



18 
18 
17 
17 
16 

13 
12 
12 
12 
12 

12 
11 
11 
11 

11 
9 
9 
9 



9 

9 

9 

10 



18 
33 

29 

3 

17 

11 
36 
11 
13 
13 



6 
54 


30 
30 




30 




.50 6 12 
49 47 
49 41 
49 48 48 
49 41 6 
49 46 48 
49 59 36 
49 45 42 
49 48 48 



49 23 
49 32 



49 24 
49 23 18 
49 20 24 
48 52 48 
48 47 
48 28 
48 27 24 
47 26 12 
19 48 
12 12 
9 
2 36 



47 
47 
47 

47 



20 
19 30 

54 

55 

34 48 
26 30 

21 30 
46 18 



38 12 

42 12 

43 12 

6 30 



46 57 

40 19 
39 35 30 



43 41 24 
43 51 
43 42 
<2 42 18 

43 50 24 

45 11 

45 6 30 

44 22 18 
44 24 18 
43 43 

43 55 30 
43 34 
43 28 
43 22 

47 19 

46 29 30 
i6 6 48 
46 28 48 



47 36 12 
47 32 30 
47 40 12 
47 43 18 






Sin 
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(51) Placeg. 


Lat.S. 


I.«n.E. 


(62) Places. 


Lat.S 


. 


Lon. £« 


Farquhar*! Itluidi 


;or 


/ a 


Rodrigue Island . . 


' 
19 41 





1 a 
63 20 


Jnan de Nora, 






Fai-.13<»0' If. 








— North Island 


. .10 « 42 


61 7 48 


Mauritius or 








Far. 80 JC W. 






Isle of France, 








— Western Island 


. 10 18 42 


60 66 30 


— Round Island . . 


19 60 30 


67 46 


— Southern Islanii 


I . 10 21 12 


61 48 


— Port Louis . . . 


20 9 56 


57 28 41 


Mao Leod's Bank, 


« 




Yw, 16<» 20* W. 








— North end • , 


. . 52 


50 »1 30 


— Cape Brabant . . 20 27 





57 14 


— Southend • 


. .10 


50 19 


— Bourbon or Grand 








St Pierre I., E. P 


t. . 18 42 


50 60 48 


Port 


20 22 





57 41 


Providence Tsland 


. 9 14 


51 6 to 


Bourbon Island, j 






ProvidenceReeffS 


end S3 18 


60 68 SO 


- St. Dennis . . .20 62 30 


56 26 SO 


Wizard Breakers 


. . 8 50 


61 7 30 


— St. Paul . . . .20 69 60 


66 IS 54 


St. Francis . • , 


. . 7 42 


62 41 36 


Speaker s Bank, S.end 


6 





72 32 


Bijoutier • • 


. . 7 S 86 


62 42 61 


Sandj Isles .... 


6 17 





72 SO 


.Alphonse . , , 


. . 7 SO 


52 42 36 


Solomon Isles . . • 


6 23 





72 2S 


1 Vqt, 70 54' W. 






^Peros Banhos Islands, 








A Boudeuse • . 
•^ De Neuf . . . 


. . 6 10 64 


62 61 


^— N. E. end . . . 


5 16 





71 57 


. . 6 14 


53 9 12 


2^E^lelBlands,Northm. 
'^ Three Brothers . • 


6 11 





71 29 


^ Marie Louise . , 


> . 6 9 


63 12 42 


6 9 





71 39 


gEtoile . . . 


. . 6 47 48 


53 3 12 


^ Danger Island . . . 
^ Six Islands .... 


6 21 





71 23 


•aPoirre . . • 
^ Des Roches, E. F 


. . 6 41 


63 17 42 


6 37 





71 31 


t. . 5 40 


53 S9 


3 Pitt's Bank, S.W.«nd 
J^Centurion's Bank . . 


7 27 





71 21 


St. Joseph, £. Pt. 


. 5 27 SO 


53 32 24 


7 40 





70 59 


Daros • . . . 


. . 5 24 S6 


63 23 24 


Ganges Bank . • . 


7 26 





70 50 


Eagle. . . . , 


> . 5 7 12 


53 23 SO 


Chagos or Diego Gar- 






« 








cia Island, S. end . 


7 29 





72 27 


African Is.» N. Id 


. . 4 5S SO 


68 28 18 


Owen's Bank . . . 


6 46 sol 


70 17 


— South Island . 


. . 4 56 12 


53 28 




North 












Bale of Cotton Bock. 


5 16 





88 20 


Mahfe, Town . . 


. ; 4 S7 SO 


6S 26 










For. 7« TF. 


. 




Pons Mohilique, 


South 






- S. Point . . . 


. . 4 48 42 


65 31 


— South Side . . . 


41 





73 20 


St. Ann's, S. W. 1 


?t. 4 S6 


65 28 18 


- N E. Side . . . 


S3 





73 26 


• Silhouette, N. Pt. 


. 4 27 


65 11 30 


— Addon Island • . 


21 





73 35 


1 North, N. Pt. . , 


, . 4 22 18 


65 12 48 




North 1 




g La Digue, peak , 


. . 4 21 12 


66 50 


Snadira Atoll, S. Side 


9 





73 15 


^ Mary Ann . . , 
a Praslin. W. Pt. , 


, . 4 19 24 


65 66 SO 


- N. E. Side . . . 


59 





73 34 


. . 4 17 24 


56 39 


Adoumates AtoU, 








'^Curieuse • . , 


, . 4 16 12 


56 42 12 


4 ' South Side . . . 


1 49 





73 S3 


J'Aride . . . 


. . 4 12 30 


65 38 30 


8 -> N. E. Side . . . 


2 9 





73 46 


^Reciffe . . . . 


. . 4 34 48 


56 46 


a - N. W. Side . . 


« 7 





73 S5 


Frigate . • • , 


. . 4 35 12 


66 56 


jl CoUomandour AtoU, 
J — South Side . . . 




1 


• 
* 


Dennis . . • . 


3 48 12 


56 S8 12 


2 13 





73 21 


Bird .... 


. . S 42 42 


55 10 30 


^-N.W.Side. . . 


2 SO 





73 8 








SQ— Long Island . . 


2 21 





73 8 


FVenohorSwan'sSl 


loal 4 


54 32 


Male AtoU, 








Dupont's Shoal 


. . 4 15 SO 


54 2S 


— Maldiva orKing'sI. 


4 10 





73 42 


Platte Island . . 


. . 6 61 36 


55 23 18 


Gafor AtoU, N. Side . 


4 60 





73 33 


Ck>etiy7 Island 


.790 


56 IS 30 


Cardiva Island • • . 


4 66 





73 34 


Fortune's Bank 


..770 


66 57 


Todu Island . . . 


4 36 





73 13 


Agalega Is., N. en 
Saja de Malha Bai 


id . 10 24 


56 27 30 


TUladouMatis, or 








ttk. 




Headoftheleles . . 


7 6 





73 7 


— North end, abo 


ut . 8 36 


69 68 


2 Minicoy or Maling I. 








Trpmelin or Sandj 


I. 15 63 12 


64 SI 18 


8 17 





73 19 


Cargados Garajos 
^ Albatross Islan< 


Bk. 




i| Kalpeni, center . . 
•^Underoot .... 


10 7 





73 65 


d .16 11 18 


59 40 6 


10 48 





73 67 


— North laland 


. . 16 21 64 


59 43 18 


\ Elicalpeni Bank • . 


U 15 


30 


74 17 


— Estabtishment . 


.,16 26 12 


59 41 SO 


1 Seuhate-par, S. Id. . 
1 Courutte Island . . 
^Pittie 


10 





72 36 


- Pearl Island . 


. .16 31 SO 


69 34 12 


10 34 





72 57 


— Cocoa Island . 


• 16 47 24 


59 36 6 


10 48 





72 48 
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(») 



CaTdantmn • • • 
«Kittan .... 

^Bingaro .... 
,li Peramnl-iMr . • 
iBetn-iMur . . . 
§ Cherbtmiani Bank, 
1^ ~ Breakers on the W. 
extr 



CoiX>lfBO . • . 

Adam'f Peak 

Point de GaUe, FlagsL 

Matora 

Dondra Head . . . 

Great Bassea • • • 

. Little Basses • • . 

*§ Aganis, Soatk part . 

p3Baticolo 

*^ Friar's Hood • . . 
^ Venloo's Bay . • . 
gkFoal Point , • . • . 
w Trinoomaub, 

— Flagstaff . . . 

Var, 1» y W, 

Pigeon Island . • • 

Molewal Honse • . 

Pahneira Point • . 

Point Pedro . • . 

Preparis L, S. end 
Great Coco, center . 
Little Coco, center . 

^ Great Andaman, 

^— C.Price, N.E. Pt. 

J — PortConiwaUis,ent. 

•^ — Southend . . . 

§ North Centinel, centerlll 

i Little Centinel 

■S Sisters . . . 



^ Little Andaman, S. 
Flat Rock . . 
Barren Island . 
Narcondam . . 



end 



. Car-Nicobar . 
*§ Battj Malve . 
^ Chowry • • • 
2 Terressa, S. Point 
^ KatcbaU, W. Point 
•§ Noncowry Harbour 
•SMeroA .... 
^ Great Nicobar, S. end 



Lat.N. 



11 14 
II 29 
11 43 
10 51 

10 55 

11 9 
II S5 



0|73 10 
7S 21 
73 1 
172 28 
35 
72 26 
72 31 







30 



72 








12 22 



6 57 
6 52 
6 1 
5 58 

5 56 

6 7 
6 21 

6 50 

7 44 
7 25 

7 57 

8 30 



79 

30 80 







80 
80 
80 












8 33 30 81 21 



8 41 

9 13 
9 48 50 
9 49 35 



14 
14 
13 

13 
13 
11 



49 
5 
58 30 








11 
11 
10 
11 
12 
18 



34 

18 
30 
33 


10 

26 

8 

17 

24 










9 10 

8 46 
8 28 
8 13 

7 64 

8 
7 29 
6 45 



Loii.£.| (54) Flacee. 









0, 




72 7 



57 
34 30' 
18 0; 



81 
81 
81 
81 
81 
81 
81 



38 

41 

36 

49 

59 

50 

42 

41 

26 15 



81 20 
80 56 SO 
80 23 
80 20 

93 40 
93 26 30 

93 18 



93 
93 
92 
92 




11 
56 
24 










92 
92 
92 



21 
58 



93 
93 



04 



92 



40 
40 
54 
12 



66 
2 

30(93 12 
93 20 
93 29 
93 41 

93 46 

94 



30 93 



















P^ Waj, EL Punt 

— West end . . 
Pido Nancy, £. Point 
Cooos Isles . • • 

. Hog L,N.W. Point 
S — Southend •- • 
Western Banjack, 

— South Point . 
Passage Islsnd. . 

i^Pulo Nias, N.W. Pt. 
;S — South Easi Point 
'^PnloLacotta . . 
i^ClapsIslsnd . . 

*§ Pnlo Mintao, N. end 
^ — South end . . 
^ Se Booro, N. Point 
^ — South Point . 
^ Se Pora, N. end . 
S — Point Marlborough 
^ North PoggT,N.Point 
K — South West Point 
2 South Poggy, N. Pt. 

— South Point . 
Trieste Island . . 
Engano L, N. Point . 

— Sooth Point . 

— S. £. Point . . 



XVII. Islands, Rocks, and Shoals, between 

the INDIAN and PACIFIC OCEANS, 

from Sumatra to New Guinea. 



Pulo Rondo. . . . 


6 4 30 


96 14 





Fulo Brasse, N. Point 


5 46 


95 6 





— East Point . . . 


5 42 


95 13 






Flat Point • . . . 
little Fortune Island 

Bencoonat . . • , 

Crooe . • . . , 

Pulo Pisang . . , 

Cawoor,. . . . . 

Msnna Point • • , 

Buffalo Point . . , 
Bencoolbn, 
* — Fort Marlborough 

J Mooo-moco • . . < 

J Indrapour Point . . 

M Pulo Malta • . . . 

^PadangHead . . . 

^Priaman • . . • , 

s Massang Point . , 

S 

e Mount Ophir . . , 

tAyerBongy . . 

QNatal , 

^ Tappanooly Bay . , 

Var. 1<» 18' E. 

Sinkel Biyer . . 

Bancoongong . . 

Soosoo, Town . • 

Cape Felix . . . 

Analaboo . • . 

Acheen Head . . 

ACHEEN .... 
Golden Mountain . 
Pedir, Village . • 
Pedir Point . . 
Toolo Samwer Point 



Lat.N. 



5 46 
5 48 








Lon. £• 



5 46 
3 6 
2 50 
2 21 



2 
222 

1 36 

38 

1 44 
4 

South 
1 
41 

56 

1 47 

2 



95 27 
95 18 
95 17 
95 32 

95 50 

96 18 



96 
97 
96 
97 

98 
97 



54 

21 
55 
42 

36 



0| 98 

98 








98 
99 



99 
2 25 0. 99 



2 32 
2 52 
2 50 








100 

99 

100 



3 20 0,100 



6 
44 

56 

57 
14 
34 



4 3 0.101 22 



5 15 0:i02 
5 30 50|l02 
5 30 15il02 



6 
5 
5 
5 
5 
4 
4 
3 




56 
35 
15 
12 
56 
33 
58 



o;io4 

0104 
0!l04 
0,104 
0103 
103 36 
O|l03 8 
0:102 29 



40 
32 
17 
2 
63 



3 48 
2 35 
2 12 



1 






12 

66 

40 

17 
North 
4 68 
II 42 

83 26 

1 40 



o;io2 

0101 

o!ioo 

0100 
0100 
0100 



2 13 
2 52 
41 
43 



3 
8 
4 
5 
5 
5 
5 
5 
6 






01 
8 32 
86 
86 
27 
22 80 
29 
13 



99 

100 
99 
99 
98 



28 
21 
62 
10 
12 
6 
41 



97 39 
97 18 
96 86 
96 20 
96 
95 21 
05 26 

95 49 

96 16 

96 10 

97 14 



















6 
10 
80 















25 
29 15 

38 15 







30 














15 
21 16 

1 45 
65 
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LATITUDES and LONGITUDES. 




(55) Places. 


Lat. N. 


Lon. E, 


(56) Places. 


Lat. 8. 


Lon.£. 
105 42 


Diamond Point . • 


O ' 

6 17 


O 1 » 

97 is 


PuloToty . . . . 


o t » 

58 


Prauhilah Point . . 


4 5S 6 


97 65 


The Seven Islands . 


18 


106 24 


QualaBubon . . . 


4 10 


98 29 


Frederick HenrjRock 


1 55 30 


105 8 30 


Delhi River . . . 


3 46 SO 


98 42 SO 


Banka Island, 






Battoo Barra River . 


S IS 16 


99 37 


— MoBopin Hill • . 


8 


105 14 


Assarhan River . . 


S 1 SO 


99 62 


— Point Lallarj . . 


2 49 


106 56 


. Reccan River, 






— Entrance Point . 


3 2 


106 «4 


5 — Pulo Lalang Besar 


2 10 


100 37 


— Brekat Point . . 


2 36 


106 62 


1 Pulo Roupat, N. Pt. 


2 6 


101 42 


— Tanjong Riah . . 


1 65 


106 14 


1 Pnlo Bucalisse, 






— Tanjong Muncooda 


1 28 30 


105 67 


°Q — Tanjong Jatta . . 


I S6 


102 


— Goonong Marass, 






^Siak River, entr. • . 


1 IS 


102 10 


Peak 


1 53 


106 ft2 


^ Caznpou River, entr. 
5 Tanjong Barroo . . 


S6 


103 8 


— Tanjong Goonting 


1 43 


106 21 


10 


103 49 


Lucepara Island . . 


3 13 


106 10 


South 




FairleeRock . . . 


3 27 


107 1 


k Tanjong Bassoo . . 


20 


103 48 


Pulo Leat, center . • 


2 62 


107 8 


9 Tanjong Bon . • . 
S P. Varela or Barallah 


69 SO 


104 24 


Alceste Rock • • . 


2 46 


107 8 


60 


104 28 


Discovery Rock . . 


2 52 


106 66 


Batacarang Point • • 


SCO 


104 63 


Gaspar Island . . . 


2 26 30 


107 6 


Third Point . . . 


22S 


106 32 


Canning's Rock • . 


2 23 


107 14 


Second Point . . . 


2 41 


105 46 


Vansittart's Shoal, 






First Point .... 


S 


106 58 


— South end • . . 


3 11 


107 7 


Lucepara Point . . 
Hog Point .... 


S 15 


106 


BiUiton I., S. E. Pt. 


3 22 


108 18 


6 54 


105 43 SO 


- S. W. Point . . 


3 18 


107 80 








— N. E. Point . . 


2 40 


108 20 




North 




West Island . , . 
Shoe Island • . . 


2 30 


107 86 


Pulo Bouton Dome . 


6 SS 


99 20 SO 


3 47 SO 


108 2 


Pulo Pera .... 


6 42 


00 1 


Discovery's W. Bank 


3 39 


108 48 


Pulo Pinang or 






Discovery's Reef . . 


3 36 30 


108 48 30 


Pr. of Wales' Island, 






Discovery's £. Bank 
Fox's Bank . . . . 


3 32 40 


109 9 43 


— Fort ComwaTlis . 


5 26 


100 21 30 


3 32 


110 4 


Pulo Dinding . . . 


4 16 


100 38 


Osteily's Shoal . . 


3 19 


108 40 30 


Sambelang Is., S. end 


4 8 


100 35 


Scharvogel's Is.,S«end 


3 22 


106 86 


Pulo Jarra .... 


4 


100 12 


Cirencester's Bank . 


3 17 


109 4 64 


^ Pulo Varela . . . 


3 47 


99 33 


Cireocester's Shoal . 


2 54 SO 


106 68 30 


a Brothers, 

^ — Pulo Pandan . . 






Montarin Idands, 






S 24 « 


99149 


— Toekoekemon I. . 


2 39 45 


108 86 30 


^ Round Arroa . . . 


2 49 


100 49 


— East Island . . . 


2 80 45 


108 51 45 


'^Long Arroa . . . 


2 52 90 


100 35 


Ontario's Reef . . 


2 1 15 


108 89 15 


« North Ban1c,N.W.end 


3 16 


100 60 


Sourontou, W. end • 


1 42 


108 41 SO 


k 2| Fathoms Bank . . 


2 6S 


101 8 9 


Cvemi^ta, Peak • . 


1 36 30 


106 64 So 


°5 Little Carimon,N.end 


1 8 SO 


103 is m 


- N. W. end . . . 


1 33 


108 49 


^ Tree Island . . . 


I 7 SO 


103 36 


Gteig'8 Shoal, mid. . 


55 


106 87 


^Bom Island . . . 
9 Aligator I., N. end . 


19 


103 41 




Nortii 




1 10 SO 


103 40 


StBarfw . • . . 


7 


107 15 


? St. John's L, S. Pt. 


1 IS 


103 61 to 


Direction Island . . 


15 


108 5 


c^BintangHiU . . . 


16 


104 29 


INilo Dattoo . . . 


7 


108 86 


^ Pedro Branco . . . 


1 20 « 


104 25 30 


.St Esprit Is., £. end 


34 


107 13 SO 


.•S8 Pulo Panjang, W. Pt. 


12 


104 47 


je Welatead's Rock . . 


32 


107 66 


2 Ragged Island . . . 


56 SO 


104 56 3^0 


^ St. Julian's Island . 


54 


106 48 


GQ Geldria's Shoal . . 


48 


104 59 


B Tnmbelan Is., £. end 


10 


107 36 


Strait of Dryon, 






^ Europe's Shoal . . 


1 12 


107 24 


— Red Island . . 


50 60 


108 98 15 


\, Victory's Island . . 


1 34 


106 22 


Var. 1<» 66' E. 






£AcastaRodc . . . 


1 39 


106 21 


— South Brother . . 


31 


103 46 


©PuloTiDgy. . . . 


2 17 


104 11 




South 




5»PnloAor . . . . 


2 29 30 


104 34 SO 


Calantiga Island • • 


29 


H>4 5 


gPuloPisang • . . 


2 37 


104 23 


Pulo Varella or 






i Pulo Timoan, N. Pt. 


2 54 


104 15 


Barallah 


50 


104 28 


i — South Point . . 


2 44 


104 15 


Lingen Island, E. Pt. 


18 


105 4 


PuloVarelhi . . . 


3 16 


103 48 Oi 


Ilch ester's Shoal . . 


28 


105 3 


Pulo Domar • . . 


2 45 


105 23 


Pulo Taya .... 


45 30 


104 58 


White Rock . . . 


2 18 105 S3 0|] 
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(57) Places. 



Saddle Island . . . 
South Anambas, 

— Southern Island « 
Middle Anambas, 

— West Island . , 
North Anambas, 

^ — N. E. end . , . 
^Low or Separate I. . 
Q North Haycock Island 
J Peaked Island . . 
oN. W. Island . . 
4) Pyramidal Rock . 
^Saddle Island . . 
* North NatunaSjN.end 
u Great Natunas, 
§ — East Point . . . 
I - North Point . . 
e2 South Nhtunas, 

— Flat Island . . . 

— West Island . . 

— East Island . . . 

— South or High I. . 
South Haycock Island 
St. Pierre .... 



Prince's Island, Peak 
Crocatoa, Peak . . 
Pulo Besse . . • , 
Thwart the Way, 

^ -N. K. Point . . . 

g North Island . • , 

GQ Three Sisters . . . 

*^Button 

«Cap 

gPuloBaby, W. end . 

9Q South Watcher • . 
North Watcher , . 
Armuyden Bank • . 
Brothers, N. end . • 
Brouwers Shoals . « 
Bumkin Island • . 
Pulo Rackit . . . 

^ Carimon Java Islands, 



"^ - Peak 



'^i 



3 Lubec Island, mid. 
J Arrogant Shoal 
^ Great Solombo, Hill 
Little Solombo 
Arentes Island • 



Java Head • « . 

, First Point . . , 
gMewL, £. Point 
»^ Second Point . . 
v^Third Point . . 
^ Anger, Town . . 
-^Bantam, or 
_► St. Nicholas Point 
t! Bantam, Town 
;^ Batavia, Obs. . . 

Edam Island • . 

Carawtin^ Point . 



Lat. N. 



O ' if 

8 27 

2 18 

3 9 



327 

a 1 

3 19 

3 54 

4 7 
4 8 
4 31 
4 49 

3 58 

4 13 

















Lon» £• 



105 44 

106 12 
105 37 



106 15 

107 48 
107 34 
107 63 
107 52 
107 27 

107 44 

108 2 

108 26 
108 14 







3 

2 40 
2 40 
2 26 
2 13 
1 36 
South 
6 35 
6 8 SO 
6 57 



3 0108 54 



5 55 
5 41 



5 
5 
5 
5 
5 
5 
5 
5 
6 
5 



44 
53 
50 
48 
41 
12 
13 
9 
5 
47 



5 56 



30 







40 



30 

30 

30 

30 









108 40 



01109 26 
109 12 
106 57 
108 53 



105 Vk 
105 M 
105 28 



5 
5 
5 
5 
5 
5 



50 
40 
12 
33 
21 
10 



105 M 
195 49 
105 48 
105 55 

105 55 

106 14 
106 46 
106 B2 
106 48 
106 5 
106 15 

108 29 
108^ 



110 34 
118 48 

0113 

0114 28 
0114 S8 
0114 36 



6 48 
6 44 
6 43 
6 36 
6 27 









105 11 
105 10 
105 17 
olios 24 
01105 39 



6 3 30 105 55 



5 52 0106 2 

6 2 0|106 9 
6 9 106 51 

5 57 0106 53 

6 I 0107 3 
























so 
so 

x> 

9 






























45 

30 





(58) Places. 



Sedaiy Point • • . 
Pamanoekan Point 
. Indramay Point . 
§ Cberibon, Town • . 
>^ — Mount » . . , 
^Taggal . . . . . 
^ — Mount • » . . 
^Samarang . . . . 
1^ Mandalique Island 
'gRembaag • . . . 
;^LaBsem, Hill . . ^ 
Lerang Point . . . 
Panka Point . . < 
Sourabaya • • • • 
Cape Sedano, £. Pt. . 
Utrich, Fort . . . 
BakunboBang Bay 
. South East Point . . 
gNusa Baron Island . 
•n Segara Wedi Bay 
^Patchican Bay • . 
^ Nusa Canbangan I., 
% — South West Point 
^ Chilantaran Point 
1 Wine Cooper's Point 
QQ Palambang Point . , 



• 



Madura Island, 

— N.W. Point • 

— N. E. Point . 
Pondy Iflland . • 
Four Brothers • . 
Urk Island . . • 
Kangelang Island, 

— North end • • 

— South end . • 
Antelope's Is., aiid. 

. Hasting'lB Island • . 
g Bally Island, Peak . 
g— S. or Table Point . 
^ Far. lo 12' JB. 
"J — N. E. Point • . 
g^Bally Strait, N. ent . 
f^Lombock Island, 
S - I^les off N. W. Pt 
*^ - Peak ..... 
5 - Belly, Town . . 
g — Peejou Village 
h) Sumbaytt Island, 
~- Alass .... 

— Isles off N. W. Pt. 

— Smnbawa, Town . 
— i Tumbora Mount . 

— Rocky Point • . 

— Rugged Point . . 

— Sapy, Town , . 
Gooning Ap^e, Peak 
Comodo I., N. E. Pt. 
Flores I., S. W. Pt. . 

— Iron Cape,N.£.Pt. 
Flores Strait, S. entr. 
Solor Islhnd, Fort . . 



Lat. 8. 



5 59 

6 11 
6 15 
6 47 
6 56 

6 50 

7 22 
6 67 
6 28 
6 42 

8 41 
6 85 

6 52 

7 15 

7 49 

8 16 

8 as 

8 46 
8 37 
8 25 
8 17 

7 51 
7 46 
7 27 
6 59 



6 53 

6 53 

7 1 
7 8 
7 15 

6 53 

7 9 

7 11 
6 56 

8 24 
8 50 



8 13 

8 21 
8 42 
8 48 

8 44 

8 21 

8 27 
8 9 
8 8 
8 11 
8 34 
8 11 
8 22 
8 50 
8 5 
8 40 
8 27 










30 





Lon. £. 



•1107 
t07 
108 
108 

01108 
109 
109 
110 

OillO 

0111 
111 

0111 



87 

49 

20 

86 30 

26 

14 

19 



112 
112 
114 
114 
01414 
114 
113 
HI 
111 



25 

54 
19 
28 
87 30 
84 30 
48 










0106 46 

0167 40 6 

106 28 

0|i06 16 



8 18 
8 6 



0«18 
114 
0H4 
0116 
01«5 



0115 
0«15 
0115 
0116 
0115 
115 



4 



13 



0115 



0H16 59 

30 

30 





116 48 

116 57 
0)117 84 

117 43 

118 36 

118 51 

119 8 
119 5 
119 37 
119 45 

122 52 

123 3 












0123 22 










24 
17 
16 

34 
83 

43 30 

1 











45 so 

58 90 



O 





17 30 
85 30 



50 



84 
16 










46 
114 88 




116 26 
116 33 
116 88 











30 
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TABLE LVL 
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(59) Places. 



I Lat.S. 



Palo Comba . . 
Lomblen I., Peak . 

— East Point . . 
Pulo Pantar, N.E. Pt 
PuloOinbajre,N.W.Pt 

— East Point . • . 
Sandalwood I., W.Pt. 

— South Point . . 

— East Point . • • 

— Baring's Baj . . 

— North West Point 
Saru Island, mid. • . 
New Island .... 
Rottee I., S.W. Point 

— Booca Baj . . . 
Cartier's Island . . 
Hejwood's N. Reef . 
~ South Reef . • . 
Hibernia Shoal • . 

o Ashmore's Shoal, 
J - North East end . 
S Scott's Reef,N. W.end 
^ Rowley's Shoals, 
•e — Imperieose, £. end 
^— Gierke's, S. end . 
a — Mermaid's • . . 
(^ Ritchie's Reef . • . 
leTimor I., S.W. Point 
g — Copang, Fort . . 
a Var. 00 87' JB. 
^— North West Point 

— Batagoda . . , 

— Dellie .... 

— East Point . . , 
Pulo Jackee . . . 
Pulo Battoo . . < 
Pulo Cambing, S. Pt. 
Pulo Bab je . . . < 
Dog Island . . • . 
Wetter I., E. Point , 
Kisse Island • « , 
Roma, W. end . . , 
Pulo Damma . . . 
Serwatty Islands, 

— Lettee I., W. Pt. . 

— Ceremata, S.E. Pt. 
Cerowa . . . . . 

Babber 

Timor Lant, S. Point 
Arroe Is., S. end . . 



7 49 

8 12 
8 14 
8 10 
8 9 



8 17 

9 48 
10 22 
10 

9 97 

9 18 

10 S7 

10 46 

11 2 

10 56 

12 29 
12 48 
18 29 

11 56 

12 11 

13 62 

17 35 
17 28 
17 12 
20 17 
10 23 
10 8 

9 24 
8 57 
8 85 
8 21 

8 19 

9 16 
8 21 
8 5 



7 
7 
8 
7 
7 



41 
46 

36 
20 



. Banda Islands . • 
jTurtleIs.,£.end. 
^Lucepara Islands • 
"g Goonong Apy or 
B Burning Island 
^Bouro 1., N.W. Point 

— CajeUBa7,N.£.Pt. 

— Fort .... 
Amblau Island . • 
Pulo Manipa, mid. 
Bonoa Island . • 



8 16 
8 19 

6 10 
8 8 
8 27 

7 

4 81 
6 26 

5 40 

6 35 
3 6 



8 
3 



15 
24 



8 52 
8 17 
8 

























30 






40 


30 



30 
30 

































123 41 

123 52 

124 
124 25 

124 27 

125 15 

119 1 

120 20 
120 45 
120 16 
119 
122 
121 
122 
123 
123 
124 
124 
123 



iion.E« 



13 


13 
55 
10 
56 
85 

6 
88 



122 68 
181 50 

118 61 

119 18 
119 86 
114 46 
183 30 

123 36 

123 65 

124 55 

126 40 

127 15 
127 18 

124 5 

125 39 

125 49 

126 3 

126 54 

127 7 

127 21 

128 36 

127 46 

129 

130 5 

129 40 

130 60 
133 66 

130 
127 38 
127 21 

126 40 
125 57 

127 6 
127 4 
127 14 
127 28 
127 66 









45 













30 





6 







































(60) Places. 



Lat. S. 



Ambojna Island, 

— Fort Victoria . 
Noesa Laut . . . 
Coram I., S.W. Point 

— Sawa Bay • • 

— Flat Point . . 

— Waroo Bay . . 
Kessing L, £. Point . 
Coram Laut, W. end 
Goram Island . . 
Mattabella Islands 
Leeuwaarden Island 
Leeuwaarden Shoal 
Xulla Islands, 

— Albion Island • 

— Skelton's Island 

— Xulla Talaybo, 
S.W. end . . • 

— Xulla Mangola, 
S. £. end ... 

-^ Lissamatula, 

S.E. Point • . 

~ Xulla Bessey, 

N.W. Point. . 

South East Point 

^Gomona Island 

sOby Major, W. end 

i Lookisong, S. end . 

^Pulo Gasses, S. Point 

;S Kekik Island • . 

£ Pulo Pisang . . 

Boo Islands . . . 

Grand Kanary . . 

Mysole, W. end • 

Pulo Popa, S.E. Point 

PuloBattanta,C .Mabo 

Salawatty I., W. end 

Pigeon Island . • . 

Augusta Island . . 

K.WilUam's I.,W.end 

Amsterdam I. . . • 

Waygeou I., S.W. Pt. 

— Point Pigot • • 

— Foul Island . . . 

— Offak, Harbour • 
Gagy Island • • • 

Geby, I., N.W.Point 
Svai^ Island . • . 
Eye Island . • • . 
Ormsbee's Shoal . . 
Youl or Aiou Islands, 

— Aiou Baba . • * 

— N.W. Island . . 

— N. end of Shoal . 

— N. £. Island . . 
Asia's Is., S. end . . 

Gillolo I., S. end • . 

— Point Samolin • . 

— North Point . . 



3 40 
3 40 
8 31 
2 51 

2 63 

3 25 



3 
3 
4 
4 
3 



66 

65 



21 

20 



2 66 










Q 








1 40 

1 40 

1 55 

1 46 

I 46 



1 58 

2 28 








1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 












iion. £. 



128 
128 
127 
129 
129 
130 
131 
131 
131 
131 
130 
130 



15 
52 30 
66 
6 
48 30 
40 



10 
10 
44 

68 

68 











48 30 



184 86 

124 86 

124 40 

186 17 

186 38 



66 

38 

45 

41 

33 

83 

18 

44 

54 

12 

56 
2 

37 

36 

28 

19 

16 

21 

43 


25 
North 
4 
22 
24 
42 


















30 








125 
185 
187 
187 
128 
128 
128 
128 
129 
129 
129 
129 
130 
130 
130 
130 
130 
132 
130 
131 
131 
130 
130 

129 
129 
129 
130 



48 

58 

38 

12 

10 

20 

87 30 

68 



25 
88 
41 

36 

1 
South 

48 

11 

North 

2 23 



18 
40 
46 
62 
85 
46 
61 
48 
44 
15 
19 
18 


50 























19 

55 

53 

4 



131 

131 8 

131 8 

181 15 

131 17 

128 28 

127 45 

127 45 SO 
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(61) Plaoes. 



Gillolo I., Ossa . . 

Pulo Moar • . • . 

Canton's Shoal • • . 

Catharine'B Islands . 

Aurora Shoal . • . 

Ardasier's Rock . . 

Morty Island, N. end 
i8 — South end . • . 
"STernate Island, Road 
•|Tidore I., N. £. end 
"2 — South end , . . 
^ Kayo Island, N. end . 
^TheWolf . . . . 
I 

Amsterdam Island . 

Batchian Island, 

— Heneker Point . . 

— Fort Bameyelt 

Tyfore Island . • . 
Mejro Island . . , 
Meangis Islands . . 
Salibahoo Islands, 

— Karkalang, N. Pt. 
South Point . . . 

— Kabroang, S. end . 
Northumberland Sh. . 
Sangir I., N. Point . 

— River . . . . 

— South East Point . 
Siao Island . . . . 
Tagolanda Island . . 
Bejaren Island . • . 
Banka Island • . . 



Monado, Fort . . . 
Cape Coffin . . . . 

Kemar 

Goonoong Telia River 

|CapeTalabo . . . 

*§ Point Lassoa . . . 

"jLaycanPoint . . . 

^Macassab, Castle • . 

xCape Mandhar . . . 

^Cape WiUiam . . . 

CapeTemoel,N.W.Pt. 
North Watcher . . 
Point Donda . . . 
Cape Rivers . . . 



Waxway Island . . 
Weycoongy I., mid. , 
BoutonL, N.E. Pt. . 

— Calansoesoe Bay . 

— East Point . 

— South Point 

— Bouton, Town 
Cambyna, Peak 
South Island . 
Hagedis Island 



Lat. N. 



46 
9 
S5 
39 
40 
45 
2 44 










Lon. E. 



48 

49 

46 

34 
7 

20 
South 
20 30 



128 22 
128 58 

128 55 
0|129 II 

129 80 
129 8 
128 25 
128 26 
127 30 
127 34 
127 24 
127 23 
127 6 



48 
32 
North 

58 

1 12 
5 



4 27 
4 
3 47 
3 39 
3 46 
3 28 
3 21 
2 43 
2 23 
2 6 
1 52 
















1 28 
1 44 

1 22 
28 30 

South 
48 
5 34 
5 37 
5 9 
3 35 

2 34 
North 

10 
33 

48 

1 15 
South 

3 34 
3 

23 
55 
15 
42 
27 
21 
40 










6 13 










128 3 
127 44 

126 27 

126 39 

127 45 

127 6 
127 5 
127 11 
127 14 
125 41 
125 44 
125 48 
125 35 
125 36 
125 30 
125 24 

124 48 

125 22 
125 19 
123 15 

123 51 
120 28 
119 33 
119 36 
119 9 

118 58 

119 26 
119 34 

119 57 

120 34 



123 14 
123 8 
123 4 
123 U 
123 15 
01122 44 
122 40 

121 57 

122 30 
122 40 



(62) Places. 
















30 

30 

30 





127 53 30 










I 

( 








30 






o! 








80 

I 




















I 



o: 

0! 



Token Besseys Is., 

— Wangiwange, 
North end • . 

— Pirocko, S. end 
St. Matthew's Is. mid 
Velthoen's Island . 
Angelica Shoal 
Rusa Linguete . 
Rnsa Raji ... 
Bangalore Shoal . 
Kalatoa Island . • , 
S. E. Schiedam • . 
N. W. Schiedam . , 
Salayer I., S. Point , 

— North Point 
South Island . . , 
Middle Island . . , 
North Island . . . 
Mansfield Shoal . . 

oThe Brill, S. end . . 
^Tanataki Island . 
^Tonyn Is., S. W. end 
I< De Laars or Boot, 
^ — South East end 
'^ Zalinoff Island . , 
.3 Hen and Chickens 
S Amsterdam Island 
^ Rotterdam Island . 
^ Middleburg Island 

Sibbald's Bank . 

Noesa Comba . . 

Noesa Seros . . 

Little Pulo Laut Is., 

— South end . . 
Moresses . « . 
Dwalder .... 
Royal George Shoal 
Two Brothers . . 
Waller's Shoal, S. end 
Laurel Shoal . . 
Pulo Laut, S. Point 

h — North East Point 
5 — North Point . 
S Three Alike . . 
^ Dutch Triangles . 
^Addington's Shoal 
^ Little Paternosters, 
'8 — South Island . 
^ — North East Island 



Lat. S. 



CSQ 



— North West Island 
North Watcher . . 



North Point . . 
^Sandakan Bay, 
^ — Babalatoli Island 
i Unsang Point . . 
^ Kaneeoongan Point 



'^ 



^DondrekinL, S. Pt. 
.§ Passeer River, entr. 
*S Ragged Point . . 



5 
6 
5 
5 
7 
8 



15 
14 
18 

58 

40 

5 



8 17 



7 
7 
7 
7 



40 

12 

12 

1 



6 24 
5 49 
46 
40 
37 
45 
5 
84 
31 



30 


















Lon. E. 



123 
121 
124 
124 
122 
122 
121 
121 
121 
120 
120 
120 
120 
120 
120 
120 



33 

1 

16 

48 

18 





01120 
0119 



5 53 
5 31 
5 28 
5 15 
5 10 
5 5 

5 46 

6 15 
5 2 

5 
4 25 
4 12 
4 10 
4 26 
4 37 
4 32 
4 4 
3 23 
3 13 
3 41 
3 1 
2 50 













119 
118 

118 
118 
117 
117 
117 
117 
117 
117 
0|ll7 

0|ll5 

o;ii6 

0116 
30116 
0116 
0117 
0117 
0116 
116 

o;ii6 
o;ii6 

0117 
01117 



38 
46 



43 
56 

28 
35 
30 











29 

28 

24 

13 30 



24 
36 

26 

25 
54 
54 
56 



57 

15 

9 

9 










47 

3 

21 

34 

32 



7 
15 
22 
41 
30 
54 



53 




2 50 0,117 40 

2 10 0jll7 58 

2 8 117 42 
North 

33 119 34 



7 3 0116 43 



5 54 Oils 6 
5 19 119 
1 5 0119 10 
South 

54 0117 36 

1 54 116 34 



2 10 



116 48 



BBB 



BS 



BBS 
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TABLE LVI. 
LATITUDES AND LONGITUDES. 



(6S) Plaow. 



Lat,9. 



Sboal Point. . . . 

Point Salatan • • . 

Boojar Hirer, entr. 

Flat Point . • . . 

Pulo Maneap • • . 

. Maneap Shoalij S. and 

I Ronde»youa I.,W.end 

iMintoHiU . . . . 

QSnocadana . • . . 

Pontisna Birer, entr. 
jMarapaya Point • . 
•^ Sambaa Hirer, entr. . 

TanjongApee . • . 

Tanjong Dattoo . . 

BOENSO • • . • • 

Pnlo Tiega .... 

Ahai 

KeenejBaUoo, Mount 

Banguej, Peak . . 
Balambannn laland, 

— North Harbour 
Mangaee Islands . . 
Balabao, Peak . • , 
St.Miphael'sBanl^, 

— North end • . . 
Cagajan SooloQ . , 
PJawan, S.W. Point 

— Long Point • • , 

— Ooloogau Point 

— North Point . . 
Ragged Islands . . 
York Breakers . . . 
Paraquas .... 

Sooloo, Town • . . 
.Pangootaran . . , 
' Belawn, £. Point . , 

Tapeantana, S.£. Pt. 
i^Tamook . * . . . 
oMataha • • . . , 
'fSangboye . . . , 
OaTeynga . . . . . 

Bdlook, N. end . , 

Basseelan, £. Point . 

Mindanao Island, 

— Samboangan . . 

— Port St Maria 

— Balangonan Point , 
• — North Point . , 

1 — Surigao, Village c 
I — Cape St. Augustine 
*r« - South Point . 
-- Mindanao, Town 
arangani I., S. Point 
[ummock I., Peak 
Q-Samar Island, 
^ - C.StEspiritoSanto 
St. Bernardino Island 
Cagayanea Is., mid , 



8 
4 
S 

3 

2 
2 
1 



Vi 
10 
25 
31 
4 
22 
44 
U 
16 



North 



46 

Q 







1 
1 
S 
4 
5 

6 



2 
17 
13 
S7 


56 
38 
21 

3 



30 

30 





^ 



Lon. E. I (64) P)aoes. 



6116 47 
114 42 
114 38 
0112 8 
110 11 
110 a 
110 3 
110 6 
100 68 



0109 











12 

3 

14 
46 
66 
16 

24 
116 40 



100 
109 
109 
OillO 
114 
115 
116 








30 




u 


01 

01 








7 19 0117 6 



7 
7 
7 



16 
32 
69 



7 50 

7 

8 24 

9 39 

10 12 

11 30 
n 15 

9 54 
9 10 

6 1 
6 15 
6 
6 14 
628 
6 32 
6 48 
6 52 
6 40 
6 30 



6 53 

7 36 
7 61 
9 48 
9 47 
6 4 








Q 













30 



30 






39 
10 
20 



6 
7 
6 
6 



12 40 
12 46 



P 















116 
117 
117 



58 

10 

8 



118 20 
118 36 

117 14 

118 21 

118 65 

119 97 

119 24 
118 U 
117 38 

121 12 

120 40 



122 
122 
121 
121 
121 
121 
121 



8 
8 
56 
50 
35 
43 
60 











45 


01 












122 30 



122 
122 
122 
125 
125 
126 
125 
124 
125 
125 



14 

16 

24 
20 

25 
48 

7 

35 

43 

32 



125 38 

124 16 








9 34 01121 23 30 



I.. 



Negres Islandt 

— Point Sojoton 
Panaj Island, 

— Point Nasog 

— Astoman . • 

— Point Potol . 
White Rock . 
Sombrero Rock 
Cuyo Island • 
Dr^Bank . . 
Quimluban Islands 

— North End . 
Csraraos . . 
Green Island • 
Calamianes, Rock 
N.W.Rock. . 
North Rock . 
Calarite • . . 
Appo Shoal, N. end 

^ — Great Island 
jAmbolon, S. end 
2|Mindoro Island, 

-. Pandan Point 
.5 — Hirer Musi 
.1- Point Tubili 
IJ — Point Calarite 
A, Luban laland, mid. 

Goat Island . . 

Luconaa or Luion 

— Carite . . 

— Manilla, City 
Var. Oo 17' jB. 

— Subic Bay, entr. 

— Silaaguin Bay 

— Point Capones 

— Sisters . . 

— Adder's Island 

— Point Bolinao 
— > Cape Bajadore 

— Cape Engano 

— Cape St. Udifonso 

— Sorsogan . , 
Ticoa Island, 

— Port St. Jacinto 
Catanduanes Island, 

— North Point . 

— South Point . 

Babujan Islands, 

— Camaguin • . 

— Fuga .... 

— Lapurip . . . 
-^ Calajan . • . 

— Claro Babujan 
Bashee Islands, 

— Balintang . . 

— Bat^, Mount • 

— Grafton ... 

— North Bashee • 
Gadd's Reef . . 
Botel Tobago Xima 
Little Botel . . . 



Lat.N. 



9 50 

10 26 

10 32 

11 48 
10 28 
10 45 

10 58 

11 24 

II 28 

11 53 

12 3 

11 66 

12 23 
12 27 
12 21 
12 45 
12 39 
12 9 

12 48 

13 14 
13 20 
13 27 
13 44 

13 61 

14 29 

|14 36 

14 46 
14 47 

14 52 

15 50 

15 55 

16 26 
18 32 
18 39 
15 47 
12 52 



Lon. £. 






122 24 



0;i22 6 
0;122 4 
Oil22 



0121 16 







30 




16 
16 













121 38 
121 16 
121 54 









121 
121 
119 
119 
119 
ISO 
119 
120 
120 
01121 



11 
46 
49 15 
51 30 
54 45 
4 IS 
56 30 
31 
28 
15 



o|l20 52 
120 44 
0120 84 

120 90 
01120 16 

120 7 












0121 







01120 




30 








121 



120 
120 
119 
119 
119 
120 
122 




9 30 

16 

7 

8 80 
50 



0{122 
20123 



12 34 



14 16 

13 38 



19 4 

19 1 
19 15 
19 28 
19 37 
















19 58 

20 23 30 

20 34 30 

21 9 
21 43 
21 59 
21 66 801121 41 



49 
69 
80 
16 

7 
50 












128 49 

124 90 
124 16 



121 69 
121 91 
121 12 

121 95 
191 54 

199 14 
128 11 

122 4 
122 
121 41 
121 38 
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(65) Places. 



Vole Rete Rocks . 
Formosa I., S. Point 

— Lamaj Island . 

— North Point . 

— N.W. Point 
-N.E. Point. . .125 11 0121 56 



Lat. N. 



21 42 

21 54 

22 19 15 

.25 18 
.25 11 



Lon. £. 

120 62 
120 55 

120 27 

121 34 
121 6 












(66) Places. 



Lat. N. 



XVIII. Islands, Hocks, and Shoals, in the 
CHINA SEA. 

* For the Islands, &c. at the entrance to the 
China Sea, see Columns (56) and (57). 



Palo Brala . . . . 
Pulo Capas . . • . 
Great Redang Island 
Pulo Cara . . . . 
Pulo Way . . . . 
PuloOby . . . . 

Brothers 

Polo Condore, mid. . 
PuloSapata. . . . 
Great Catwick . . . 
Royal Bishop's Shoal, 

— South end . , , 
Charlotte's Shoal . . 
Pulo Ceicer de Mer . 
Holland's Bank, S. end 
Britto'sBank . . . 
Minerra's Bank . . 
Prince of Wales'Bank, 

— South West end . 

— North East end 
West London Reef . 
East London Reef 
DhauUe's Shoal . . 
Stags, North end • . 
Amboina Shoal . . . 
Swallow Shoal . . . 
Royal Charlotte Shoal 
Louisa's Shoal • . . 
Friendship's Sh.N.end 
Sea Horse Breakers . 
Investigator'sN.W.Sh 
Western Reef . . . 
Great Reef., N. end . 
South Island . . . 
North West Island . 
North Danger . . . 
Investigator's Shoal, 

— West end , . . 

— East End . . . 
Viper's Shoal . , . 
HalfMoonShoal,S.end 
Royal Captain's Shoal 
Bombay's Shoal . . 
Investigator'sN.E.Sh. 
Sea Horse Bank . . 
ScarboroughShoal,mid 
Macclesfield's Bank, 
-- North end . , . 



4 47 


5 15 


5 5S 


8 29 


9 65 


8 26 


8 35 


8 40 


10 


10 6 


9 40 


7 11 


10 32 30 


10 37 15 


10 30 42 


10 38 


8 3 


8 13 


8 55 


8 48 


9 32 


8 24 


7 62 20 


7 23 30 


6 56 30 


6 20 


6 


6 35 


9 40 


10 15 


10 7 


10 45 


11 


11 29 


8 5 


8 10 


8 


8 54 30 


9 2 24 


9 27 


9 13 


10 51 


15 8 


16 19 



103 37 





103 14 





102 55 





100 66 





103 25 





104 64 





106 8 





106 42 





109 2 


30 


108 62 





108 21 


30 


107 36 





108 53 





108 40 





107 49 





110 18 






110 

no 

112 
112 
112 
112 
112 
113 
113 
113 
112 
112 
113 
113 
113 
114 
114 
114 

114 
114 
115 
116 
116 
116 
116 
117 
117 



24 

84 



24 



25 
67 
56 
52 










37 30 
18 



49 
28 
4 
41 
62 
27 
18 
20 














35 
61 
26 
15 30 
42 45 
55 
30 
65 30 
48 30 



114 36 



— South end . . 
St. Esprit's Shoal . 
Pratas, N. E. end . 

- N.W. end . . 



15 17 

19 30 

20 47 
20 45 



North Shoal, W. end 

— East end . . 
Amphitrite, W. end 

— East end 
Woody Island . 
Rocky Island . 
Lincoln Island . 
Pyramid Rock . 
Money's Island 

42 Robert's Island 

^Pattle's Island. 

S Observation Bank 

Qi^ Drummond's Island . 
Gov. Duncan's Island 
Discovery's Shoal, 

— West end . . . 

— East end. . . . 
Vadalore's Shoal, 

— West end . . , 

— Bast end .... 
Bombay Shoal . . . 
Passoo Keah Island .1 
Triton Island . . .! 



17 
17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

16 
16 

16 
16 
16 
16 
15 



4 30 

6 10 

59 



54 
50 
62 
41 

35 15 

28 
31 60 
33 20 

36 

29 10 
28 40 



Lon. £. 



114 10 
113 6 
116 63 45 
116 42 15 



111 
111 
112 
112 
112 
112 
112 
112 
111 
111 
111 
111 
111 
111 



27 
32 30 
12 



23 
19 
20 
42 
37 30 
29 30 
34 30 
36 

40 30 
43 37 

41 



0111 32 30 
Oilll 46 30 



11 
16 



17 30111 68 30 

19 30 112 4 45 

0112 26 

2 0111 45 

46 40 111 11 30 



XIX. The Coast and adjacent Islands from 
CANTON to CAPE NORTH. 



Canton, Factory . . 23 
Macao, Town ... 22 
Grand Ladrone . . 21 

Po-toe 22 

Chung Chow . . . 22 
Laff-Sammee, Peak . 22 
Lantao or Ty-ho, 

— S.W. Point ... 22 

— N. E. Point ... 22 

— Highest Peak . • 22 

I-Chow 22 

AssesEarsorKy-poong 21 
Grand Lema,N.E. end 22 

Lin-ting 22 

Hong-kong Island, 
-TytamBay,S. W.Pt. 22 
Waylan Island ... 22 
Nine Pin Rock . . 22 
Mirs Bay, S. E. Point 22 
Chueng-Chow . . .'22 
Toonee-Ang . . J 22 
Mendoza Island • . 22 
Fokay Point . . .22 
Pedro Branco . • . 22 
Sha-long-low . . .22 
Teng-mee .... 22 
Cup-chee-san . . .'22 
Black Mount . . .22 
Breaker Point . . .122 



7 10 
10 30 
57 10 

2 6 

10 15 

8 30 

12 
21 

15 15 

3 
54 

4 45 
6 

12 30 

11 44 

16 30 

27 15 
25 

28 10 
31 22 
33 
19 30 
39 30 
45 
49 30 
52 30 
56 45 



113 
113 
113 
113 
113 



14 
32 
44 
38 
43 







50 



113 48 40 

113 60 

114 2 35 
113 64 15 

113 54 45 

114 1 
114 18 30 
114 1 30 



114 
114 
114 
114 
114 
114 
114 
114 
115 
115 
115 
116 
116 
116 



12 40 
17 60 



22 

30 



40 15 
88 
60 45 
53 
7 45 
35 30 



50 

7 

11 

31 




30 


30 



ii 8 
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LATITUDES and LONGITUDES. 


(til ; Placet. 


Lat. N. 


Lon.£. 


(68) Places. 


Lat.N. Lon.£. || 


Cape of Good Hope . 


O / iT O # if 

23 U 46 116 60 


St Peter and St. Paul 


' * 

58 87 


O ' 

168 44 30 


Namoa Island, W.Pt. 


28 28 116 69 30 


Kamschatka • • . 


56 16 


168 


— N.E. Point. . . 


23 32 


117 18 


• 

2 




West 


Laoiock Islands, S.end 


23 17 


117 81 


|TschukotokoiNess . 
^ £ast Cape . . • . 


64 14 SO 


178 81 


Brothers 


23 3:1 


117 48 


66 6 30 


169 44 


. Chapel Island . . . 
8 Amoj Harb€<ir, 
g — Caw-chat Rock 
!rChin-chew Bay* abt. 
^Lam-yet Is., S. end . 
aTing-HorHarboar . 
^ Qui-san Is., S. £. end 


24 11 


118 20 


Cape North . . . 


68 66 


179 11 SO 










East 


24 20 SO 


118 16 80 


Formosa I., S. £. Pt. 


21 64 


180 68 16 


24 64 


118 40 


— South West Point 


21 63 80 


120 42 SO 


24 60 16 


110 34 30 


— Lamay Island • . 


22 19 16 


120 87 


26 10 


119 67 


— Fort Zeeland . . 


23 3 


120 88 


20 22 


182 11 64 


" North West Point 


25 11 


121 6 


• CuusAN, Citj, about . 
cNinp^, City , . . 


30 26 


121 41 


— North Point . . 


26 18 


121 34 


30 13 


120 89 


— North £ast Point . 


26 11 


121 66 


9 Tchm-san Islands . . 


30 80 122 36 


Pescadores Islands, 






^ Vang-tse-ldang-ho 


32 5 120 37 


— Pehoe Island . 


23 32 


119 88 


Nankin 


32 4 40 


118 47 18 


Vela Rete Rock . . 


21 42 


120 51 60 


Whang-ho BiTer.entr. 


34 3 


120 


Gadd's Reef . • . 


21 43 


181 41 


Shan-tunff Promontory 
— East Point . . . 


37 83 40 


128 46 


Botol Tobago Zima . 
Same Sana • . • • 


21 69 

22 40 


181 88 
181 38 


— South Point . . 


37 


128 41 


Hpapinsu Idand . . 


25 44 


188 88 


C. Zue-oo-tow . . . 


37 35 60 


121 28 10 


Tison-sa Islsnds • • 


85 56 


128 20 


Miatau Islands, 






Madjicoeemah Is*, 






— Tchoosan . . . 


38 46 


121 1 


— Authermost • . 


24 6 


188 68 


Keu-San Islands , . 


38 8 


120 44 46 


— Westernmost . . 24 17 


133 46 


Pei-ho River, entr. 


38 61 80 


117 49 


— T^-pin-ssn Island 
Kunu Island . • . 


24 48 


186 86 


Pekin, obs. .... 


30 64 13 


116 86 


24 86 


188 6 


GulfofLeotong, | 




Great Loo-choo I., 






— S.£.orChailotte's| 






— North Point • . 


26 62 


188 6 80 


Point, about, . . 


38 36 


121 10 


— Napekiang Road . 


26 13 89 


187 88 80 


Basil Hall's Islands, 






- South Point . . 


26 5 


127 88 


-N.W.end . . . 


37 68 


124 44 80 


Sulphur Island . . 


27 68 


188 ^ 


Clifford's Is., middle 


36 44 


126 60 


Crown Island . . . 


87 49 


189 6 


Cores, Basil's Cape . 


86 7 


126 48 84 


Harbour Island . . 


88 80 


130 


- S.W. Point . . . 


34 20 


126 45 


Bungelow Island . . 


28 S8 


129 66 


— Gape ProTidence . 


34 24 


127 14 


Pinnacle Is., 






Windsor Castie I. . 


34 40 


126 6 


-N.W.end . . 


29 68 


129 66 


Thistle Island . . . 


34 80 


126 4 








Lyra Island .... 


34 10 


126 8 


Kiusiu Island, 






High Peaked Island . 


34 6 80 


125 16 


— Cape Nomo . . 


::2 35 10 


120 48 80 


Quelpartl., N.E,Pt. 


38 SO 


187 9 


— Nangasaki, City . 


32 45 


129 68 


— South Point . . 


33 11 


126 28 SO 


— Ooumoura . . . 


33 


130 7 


Tsus-sima I., N. Pt. . 


84 40 80 


129 89 SO 


— Cape Seurote • . 


32 68 30 


189 86 


— South Point . . 


34 6 SO 


189 16 


- N. W. Point . . 


33 42 


189 46 


Colnet's Island . . 


34 16 SO 


129 66 46 


— Kokouro, Town . 


38 68 


131 17 


Cores, Port Chussn . 


S6 8 


189 16 30 


i — North Point . . 


34 6 


130 64 


. — Cape Clonavd , . 


86 8 


189 88 


!•* North East Point . 


33 64 


131 62 


p— Sanpou . . . • 
rWhiteRock . . . 


37 48 


188 88 


5 — Cape Boungo . . 


38 18 


132 6 


40 86 


180 17 30 


>- Cape Tschirikoff . 


32 14 


131 42 


gDageletl., N.£. Pt. 


37 86 


180 66 


•3 — Cape Cochrane . 


31 51 


181 27 


Argonaut's Island . v 


37 68 


189 60 


J — Cape Danville . . 


31 28 


131 27 


TemayBay. • . . 


46 10 88 


187 1 15 


»5 — Cape Nagaeff . . 
- C.Tschilschagoff. 


31 15 


131 11 


Soffiren Bay • • • . 


47 61 


138 48 


30 66 45 


130 86 80 


Cape Lesseps . . . 


49 SO 


140 84 


— Homer's Peak . . 


31 9 30 


130 28 


Castries Bar • • . 


61 29 


140 66 19 


— Kago Simo, Town 


31 84 


130 84 


Vanjnas Poult • . . 


52 6 


141 88 


— Cape Tchesme . . 


31 24 


ISO 8 


Romberg Cape . . 


53 86 SO 


141 44 45 


— Cape Kagul . . 


31 42 20 


130 7 


Jonas I., Peak, about 


56 86 80 


148 16 


Tanega-sima I , N.Pt. 


30 42 30 


181 


jQchotsk 


59 80 10 


143 18 30 


Jakuno-sima I. mid. . 


30 23 


180 30 


'gYsmskoi . • • . , 


00 46 


164 30 


Volcano Island • . 30 43 


180 16 40 


J Bolcheretskoi . • . 


)2 64 80 


166 60 16 


St. Clair Islsnd . . 10 46 16 


129 54 15 


Cape Lopatka . . ,51 15 


156 42 ib 


Nndijda Rock . . hi 42 


129 35 1 
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(60) Plaees. 



Meac-sima Islands, 

— South West end 

— North East end 
Asses Ears . . • 
Gotto Islands, 

— Cape Gotto, S. Pt. 

— North end . . . 
Fisando Island, Port 
Yki Island .... 
TsuB-sima I., N. Pt . 

— South Point , , 
Sikoke Island, 

— Cape Yamafar . , 

— Cape Misaki . . 

— Cape Tosa . . . 

— C. Mourodino-stici 

— CapeAra . , . 
Niphon Island, 

— Semonoseki, Port 

— Faghi . . . . 

— Famada . . . . 

— Cape Itsoumo . . 

— Tootori .... 
j — Point Tanga . . 
§•— Cape Noto . . . 
5 — Cape Yetsiou . . 
^— Russ. Promontorj 
■3 — Cape Gamalas . . 

JS — Cape Greig . . 
* — Cape San^ar * . 

— North Point ., . 

— N. E. Point, or 
Cape Nambn 

— Port Nambn . . 

— Cape Gore . . . 

— Cape Blanc . . . 

— Cn>e King . . . 

— Jeddo, Town . . 

— Ci^ Yzou . . . 

— Cape Tootomj . . 

— Cape Sima . , . 

— South Point , . 
Mtno-simo Island , . 
Oke Island, N. Point 
Jootsi-sima Island . 
Sado Island, N. Pt. . 

— Sonth Point . . 
Vries Island, Volcano 
Broken Island . , . 
Vulcan Island . . . 
Princes Island • • . 
Broughton Rocks 
Tatsisio Island . . 

^ S«uth Island • • . 

^CapeEsanne . • • 

"^ Port Edeimo • • . 

Q Cape Eroen . • . 
»>BaT of Good Hope, 

i —West Point . . . 

'§Atkis Bay, entr. , . 

3§Cape Broughton , . 



Lat. N. 



»i as 

81 49 
32 2 

32 35 

33 34 
83 89 

33 66 

34 40 
34 6 

34 19 

83 18 

82 25 

33 8 

38 62 

88 

34 44 

35 12 
35 49 
35 36 
35 62 
37 36 
8T IT 

89 50 

40 37 

41 9 
41 16 
41 31 

|41 24 

39 48 
88 89 
35 18 

34 54 

35 40 
fS4 42 
34 42 

34 21 

33 25 

35 1 

36 80 

37 51 
39 4 

38 28 

84 49 

34 21 
34 5 

83 48 
S3 34 
88 
81 80 

41 49 

42 19 
41 69 

48 

43 20 
43 38 







36 







30 
SO 



Lon. £. H (70) Places, 
o ? T 



133 
182 
133 

134 

01185 











01184 27 

136 19 

137 20 



137 60 
199 44 

139 49 

140 8 
30|l40 14 
40140 50 









16 


















20 

SO 







80 



129 40 
129 51 

128 36 

126 44 

129 10 
129 86 
129 48 
129 29 
129 15 



17 
17 
IT 
21 




131 20 

131 36 
182 IS 

132 83 



0189 

0|189 
138 
tST 
135 

01181 













141 20 

141 7 

142 56 

144 12 

145 32 

146 7 




30 





80 
























0{141 SS 
142 25 
141 52 
140 40 

an4o 19 

50 
4 
14 
18 
47 
90 

138 17 
186 56 
188 20 
188 24 

139 32 
139 37 

01139 34 

139 50 
199 38 

140 
140 S 



SO 


01 





















so 



.0 


so 



^ Cape Spanberg 
•^ Cape Soya . . 
S Cape Romanzoff 
^CapeShishkoff 
w Cape Malespina 
9,C. NoTOsilzoff, Peak. 
iC. Koutousoff, Peak 
J Cape Sineke . . 
^Matsumay, Town . 
Cape Nadiejeda . 



Kosima Island . . 
Osima Island . . 
Okosu Island . . 
Pic de Langle . . 
Refuncherj Island, 
— N. E. Point . . 
Monneron I., N. end 



LatN. 



44 
45 
45 
44 
43 
43 
42 
41 
41 
41 

41 
41 
42 
4& 

45 

46 

45 
46 
46 
46 
46 
46 
48 
48 
48 



Cape CriUon . . , 

Dimgerous Rock . , 
Salmon Bay . . 
Cape Aniva . . 

Cape Lowenom . < 
Cape Tonen . . 

Cape Dalrymple . , 
Robben |., N. E. Pt. 
•^ Cape Patience 
.eCape DeUsle de la 

Croyere • • . .[61 

"§ Downs Point . . .61 

c3 Cape Klokatchiff . . 53 

Cape Lowenstem . .|54 

Ciq)e Elisabeth • .'54 

Cape Maria . . J54 

Nadiejeda Bay . . 54 

Cfl^e Golowatzcheff . 58 

3oatin Point . • .|51 

Martiniere Peak . . 50 

Mongez Peak . . .'49 

Bay D'Estaing . . 48 

Bay De Langle . • 47 



Kounashir Island, 

— Traitor's Bay . . 48 

— North East Point . 44 
Itouroup Island. 

. — Cape Ricord . . 44 

"1 — Cape de Vries . . 45 

^—N.E. Point . .45 

•^ Ouroup Island, 

^ai - South West Point 45 

g — North East Point . 46 

i^ North Torpoy Island 46 

^ South Torpoy Island 46 

^ Broughton Island • 46 

Simusir I., S. Point • 46 

-N.W. Point . .47 

Ketoy Island, S. Point 47 

U8hishirI.,S. Point 47 

Rashau Island . ..47 

Mataua Island, mid. . 48 



85 

81 15 
25 60 

20 
42 16 
14 80 

88 

89 SO 

82 
25 10 

21 SO 
81 80 

9 

11 

27 45 
18 

64 15 

47 15 

41 15 

2 20 

28 10 
50 
21 

86 
52 

SO 

58 
40 

8 15 
24 SO 
17 80 
10 15 
80 15 
52 

12 
20 

59 88 
44 



44 

29 15 

29 

87 

88 80| 

89 

16 
32 45 
29 16 
42 80 
61 
11 

17 30 
82 40 
47 

6 



Lon. £. 



145 
141 51 
141 34 20 
141 37 
141 18 30 
140 25 30 
140 1 O 

139 64 15 

140 4 

140 9 80 

189 46 
139 19 ISi 
189 30 

141 12 15 

141 4 
141 15 

141 58 

142 8 45 

142 38 

143 80 20 
148 40 
148 33 
142 50 

144 88 



144 46 15 

148 48 
143 14 
143 7 
148 12 80 
142 46 SO 
142 17 45 
142 27 24 
141 55 

141 54 

142 12 
142 15 
142 2 
141 58 



145 15 

146 8 

146 84 
149 1 
149 14 

149 84 

150 22 
150 ST 10 
150 33 80 

150 28 30 

151 37 

151 55 

152 24 
152 38 30 
152 55 
158 12 30 
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LATITUDES and LONGITUDES. 


(71) Places. 


Lat. N. 


Lon.E. 


(72) Places. 


Lat. S. 


Lon. £. 


Raoukoko Island . . 


48 16 20 


O ' It 

153 15 


Fomeanx Islands^ 


' i 


O ' 


Lea Embuches, S. end 


18 35 


153 44 


^ — Great I., N. end . 
'§- The Sisters, N. end 


39 42 30 


147 53 30 


^ Tchirinkolan Island . 


48 44 


153 24 


39 38 


147 55 


1 Shiaahkotan I. mid. . 
*; Ekarma Island . . . 


48 52 


154 8 


^ — Babel Is., N. end 


39 69 


148 17 


49 


154 8 


t — Cape Barren . . 
8- Clarke's L,S.Pt. 


40 25 15 


148 25 45 


*^ Kharamoukotanl.peak 


49 8 


154 39 


40 33 


148 9 30 


■g Onnekotau I.,S.W . Pt. 


49 19 


154 44 


^ - Cape Franklin . . 
Banks^ Strait, mid. . 


40 24 


148 


2^ Monkonrushy Island • 
^Shirinky Island , . 


49 61 


154 32 


40 38 


148 8 


50 10 


154 58 








gPoromouchir Island, 






Cape Otway . . . 


38 64 


143 SO 


*^ - S. W. Peak . . . 


>0 15 


155 12 


Port Philip, 






Soumshou Island, mid. 


50 46 


156 26 


— Point Nepean . . 


38 18 


144 38 


Alaid Island . . . 


50 54 


155 32 


Western Port, 

— Cape Schank . . 


38 30 


144 53 




XX. The Coasts of TASMANIA or VAN 


Far.8<>30' JS. 






DIEMEN'S LAND, and of AUSTRA- 


— Point Grant . . 


38 30 


145 8 


LIA or TERRA AUSTRALIS. with 


CapeLiptrap . . . 


38 53 


145 54 30 


the adjacent Islands. 


Wilson's Promontory 
Ram Head . . . . 
Cape Howe . , . 
Twofold Bay, 


39 11 
37 38 
37 SO 


146 25 

149 41 

150 7 




South 


East 


West Point. . . . 


41 3 30 


144 38 


— Snug Cove . . . 


37 4 


160 4 


Mount Norfolk . . 


41 24 


144 58 30 


Cape Dromedary • . 


36 18 


150 11 


Macquarie Harbour, 






Cape George . . . 


35 9 


150 66 


— Cape Sorell • . 


42 10 45 


145 16 30 


Jerris Bay, 






Entrance Island . . 


42 11 37 


145 19 58 


— Bowen's Island . 


35 6 


150 55 


Point Hibbs . • . 


42 30 


145 20 


Red Point . . . , 


34 29 


151 a 


Rocky Point . . . 
Port Davey, 


43 SO 


145 33 


Botany Bay, 










— Point Solander 


34 45 


151 15 50 


— Pyramidal Rock . 
South West Cape . . 


43 21 
43 39 


145 59 

146 12 


Port Jackson, 
. — Lighthouse • . . 


3S 51 11 


151 19 45 


•^ South Cape . . . 
jMewstone . . • . 
•^PedraBlanca . , . 


43 38 


146 50 


^ Far. 8o 42' £. 






43 46 


146 31 30 


^ — Sidney .... 
^Paramatta, obs. . . 


33 50 40 


151 14 


43 50 30 


147 7 


33 48 50 


151 1 34 


"iRurickRock . . . 


44 


147 45 


-gBrokenBay, S. Head 


33 34 


151 21 


i Recherche Bay, 






^ Port Hunter, entr. . 


32 56 


151 43 16 


;S ~ Observatory Point 


43 32 17 


147 2 30 


g Cape Stephens • . 


32 47 35 


152 11 40 


N Far. 7o 39' E. 

19 ■— - 






2^ Cape Hawke • . . 
"^Port Macquarie, entr. 


32 13 30 


152 33 


STasman's Head . . 


43 31 30 


147 26 


31 25 S2 


162 57 26 


^ Storm Bay, 

o — Cape Raoul . . 






Var. 10« 11' E. 






43 13 


147 54 


Smoky Cape • • . 


30 65 40 


153 4 30 


•S Hobart Town, 






Shoal Bay, entr. . . 


29 26 16 


153 28 


§ — Fort Mulgrave • . 


42 53 35 


147 28 


Cape Byron . . . 


28 38 10 


153 37 20 


1 Cape Pillar . . . 


43 11 40 


148 6 


Point Danger • . . 


28 7 


153 32 


fS C. Frederik Hendrik . 


42 51 80 


148 4 


Point Lookout . . . 


27 27 


153 31 


Maria Island, S. Pt. . 


42 45 


148 9 


Brisbane Rirer • . 


27 25 


163 5 


Schouten I., N. Pt. . 


42 16 


148 23 


Cape Moreton . . . 


27 1 


153 26 20 


St. Patrick's Head . 


41 38 


148 24 


Double Island Point . 


25 55 


153 14 


Swan Islands, largest . 


40 43 30 


148 6 15 


Indian Head . • . 


25 1 


153 23 


Cape Portland • . . 


40 44 


147 56 30 


Sandy Cape • . . 


24 42 


153 16 


Port Daliymple, 

— Low Head . . . 


41 3 SO 


146 47 30 


Port Curtis, 

— Gatcombe Head . 


23 52 30 


151 24 


Far. 8° 30' E. 






Cape Capricorn • . 


23 28 30 


151 15 


Cape Grim • • • . 


40 44 


144 43 


Cape Keppel . • . 
Keppel Islands, 


23 27 


151 4 


^Hunter's Islands, 






— La^neat, N. end . 


23 8 


150 57 


•g — Albatros' Island . 


40 25 


144 40 30 


Cape Manifold . . 


22 42 


150 49 


iKing'sIsland, N. Pt. 


39 35 30 


143 53 


Port Bowen . . . 


22 28 28 


150 45 30 


^ - South Point . . 


40 7 15 


143 52 80 


Harvey's Islands • . 
Cape Townshend . . 


22 24 30 


150 44 


§SirR.CurUs's Island 


39 30 


146 41 


22 13 80 


150 29 


aq Kent's Group, E. end 


39 29 


147 19 


Thirsty Sound, 






Pyramid Rock . . . 


39 52 40 


147 11 30 


— Pier Head . . . 


22 6 53 


150 10 
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LATITUDES and LONGITUDES. 


(73) Places. 


Lat. S. 


Lon. £• 


(74) Places. 


Lat.S. 


Loo. £. 1 


Percy Islands, N. end 


O 1 t 

21 29 


n 1 u 
160 15 


Hawkesbury Island . 


10 28 142 6 1 


Cape Pahnerston . . 


21 2T 


149 28 


.^Spencer's Island • . 10 18 8o!l42 4 8oll 


Cape Hllsborongh 


20 53 40 


149 15 


S Mount Earnest . . 


10 14 30 


142 26 


Sir J. Smith's Group, 






^Bank's Island, 






— Linn6 Peak . . 


20 40 30 


149 9 10 


S ~ Mount Augustus . 


10 11 80 


142 14 80 


Shaw's Peak . . . 


20 28 


149 2 66 


gMulgrave's Island, 






Penticost Island . . 


20 23 10 


148 69 30 


E>4 —North East Point . 


10 4 0142 8 


Repulse Bay, 






Jervis's Island, mid. 


9 67 142 7 


— Cape Conway . . 


20 82 


148 64 






Gloucester I., N. end 


19 67 24 


148 23 38 


Duythen's Point . . 


12 84 0141 87 


Cape Gloucester . . 


20 1 50 


148 26 16 


PeraHead .... 


12 68 80 141 87 


Cape Upstart . • . 


19 41 50 


147 44 80 


Cape Keerweer • . 


13 67 141 80 


Cape Bowling Green 


19 19 10 


147 23 


Sireer's Island : . 


17 8 161139 44 62 


Cape Clereland • . 


19 10 10 


146 67 66 


Allen's I., S. £. end . 


17 5 


139 25 


Mount Elliot • . . 


19 33 10 


146 64 25 


Wellesleys Islands, 






Magnetic Island, mid. 


10 7 80 


146 46 


. — Bountiful Island ' . 


16 41 


139 69 


Palm Island, mid. 


18 48 6 


146 85 15 


•g — Momington Island, 






Point HiUock . . . 


18 26 


146 20 


3 Cape Vandiemen . 


16 82 


189 49 80 


Mount Hinchinbrook 


18 21 30 


146 15 


S Sir Ed. Pellew's Is., 






|S Cape Sandwich • . 


18 13 20 


146 16 40 


I* — Cape Vanderlyn . 
O — Cape Pellew • . 
V^aria^s Island, N.Pt. 


16 84 80 


137 11 20 


'3 Double Point . . . 


17 89 60 


146 6 


15 80 80 


137 5 


SFitaroyI.,S..W. end 


16 56 21 


145 56 21 


14 50 


136 67 30 


^Cape Grafton . . . 


16 51 20 


146 63 6 


^^Groote I., S. W. Pt. . 
5^— South East Point . 


14 15 


186 SO 


1 Snapper Island . . 
cq Endeavour R., entr. . 


16 17 36 


145 27 40 


14 17 


137 7 80 


16 27 4 


146 10 49 


— North Point . . 


13 37 


136 50 


gCape Bedford • . . 


15 16 19 


145 17 19 


— Central Hill . . 


13 56 46 


136 46 80 


^C. Flattery, summit . 


14 52 80 


145 16 10 


Bickerton's I. summit 13 44 40 


136 19 16 


Lizard Island, summit 14 40 20 


145 23 


Cape Shield . . .'13 19 45 


136 28 


Cape Bowen, Peak . 14 34 80 


144 35 40 


Cape Grey .... 


18 1 


136 47 


Point Barrow . • . 14 24 


144 33 30 


Mount Caledon . . 


12 53 30 


136 87 40 


Cape Melville . . . 


14 9 30 


144 24 50 


Point Alexander . .12 50 


136 48 30 


Cape Flinders . . . 


14 8 


144 10 20 


Mount Alexander. .12 40 O! 136 48 oll 


Clack's Island . . . 


14 4 45 


144 11 45 








Cape Sidmouth . . 


13 24 20 


143 30 


Cape Amheim . . • 


12 18 


137 5 


Night Island, N. end 


13 8 


143 28 40 


Melville's Islands, 






Cape Direction • . 


12 51 30 


143 27 


5« - Great I., S. end . 


12 8 30 


136 68 


Cape Weymouth , . 


12 87 16 


143 20 35 


i Melville Bay, 






Fair Cape .... 


12 25 


143 11 15 


^— Point Dundas . . 


12 13 


136 46 


Cape Grenville . . 


11 57 80 


143 8 


.<Cape Wilberforce 


11 62 


136 38 


Quoin Island . . . 


12 24 


143 23 50 


1 Amheim Bay, entr. . 


12 2 


136 9 


Forbes's Island . . 


12 16 36 


143 18 50 


CQ Cunningham's Island, 






Sir Ch. Hardy's Is. . 
Bird Is., N: £. end . 


11 63 20 


143 23 40 


1 — South end . . . 


11 44 


136 14 


11 44 15 


142 68 45 


12; Point Dale .... 


11 36 


136 9 


Orfordness .... 


11 18 30 


142 43 35 


Wessel's Islands, 






Caimcross I., mid. . 


11 13 30 


142 50 35 


— Cape Weasels • . 


10 69 15 


136 46 30 


Turtle Island . . . 


10 54 


142 38 40 


m 






Albany Islands, Peak 


10 43 46 


142 36 6 


Cape Stewart . . . 


11 66 0134 48 oil 








Liverpool River, 






York Islands, 






— Entrance Island . 


11 67 


134 14 50 


— Mount Adolphus • 


10 38 20 


142 36 25 


Point Braithwaite . 


11 46 60 


133 55 20 


Cape York .... 


10 42 40 


142 28 50 


Goulbum's Islands, 






Endeavour Strait, 






•^ — North East end . 
J Cape Cockbnm . . 
^Croker'sL, N. Pt. . 


11 26 


138 26 


."g^ Possession Islands 
^Prince of Wales's Is., 


10 44 


142 20 


11 18 
10 58 30 


132 53 5 
132 34 10 


5Q - Homed Hill . . 


10 36 35 


142 15 


appoint Smith . . . 


11 6 45 


132 12 30 


5 — Cape Cornwall 
S — Wednesday Island, 


10 46 45 


142 8 36 


9 Cape Don .... 


11 19 30 


131 45 30 






:^ Alligator Rivers, 






^ NorthPoint . . 


10 30 10 


142 15 


— Field Island, mid. 


12 6 


182 25 10 


WaUis's Island, mid. 


10 61 


142 


Melville Island, 






Booby Island, mid. . 


10 36 


141 52 60 


— Cape Gambier . . 


11 66 


180 66 


Alerts Shoal . . . 


9 52 


140 60 


— Cape Keith . . 


11 39 


131 28 


West Island . . .10 21 0^ 


141 56 30 


— Cape Fleeming 


11 12 


131 22 
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LATITUDES and LONGITUDES. 



(75) Places. 



L»t.S. 



Melville Island, 

— Cape Van Diemen 

— Port Cockburn, 
Fort Dundas • 

Bathunt Island, 

— North Point . 

— Port Hard, entr. 

— Cape Fourccoy 
Faterson's Bay, 

— Cape Grose . • 
Peron's Islands, peak 
Cape Ford . . , 
Port Keats, 

— Tree Point . , 
Cape Hay . . 
Point Pearce . 
Cambridge Gnlf, 

— Lacrosse I^ W. end 

— Cape Domett • 

— Cape DosMjIou 
Cape Londonderry 
Jones's Island • • 
Trottghton's Island 
Cq>e Bongainnrilli 
Cassiai Island, mid. 
Admiralty Gulf, 

— Cape Voltaire, HiU 
Part Warrender, 

— Chi^tal Head . 
_ MoBtaliyet Islands, 
3j ■" N* £. end . • 
^Maret Islands, N.end 
gYork Sound, 

— Cape Pond • » 
Port Nelson, 

— Careening Bay 
Freycinet's Islands 
Prince Regent's R., 

— Mount Trafalgar 
Port George IV., 

— Hi|^h Bluff ... 15 

— Point Adien . . 15 
Red Island .... 15 
Cockell's Islands . . 15 
MacLeay's Is., largest 15 
Cafferelli Island . . 16 
Point Cunningham . 16 
CapeL§y6que . . .16 
Cape Borda .... 16 
Lac6p^deIs.,N.W.end 16 
Baleine Bank, mid. . 16 
Ca|)e BaskerdUe • . 17 
Point Coulomb • . 17 
Cape Boileau • • . 17 
Point Grantheaume . 17 
Cape ViUaret • • . 18 
C. Latouche Treyille 18 
Cape Bossat . » . 18 
Cape Jaubert ... 18 
Bedout Island ... 19 
Cape Lambert ... 20 
Delambre I., N. end . 20 



II 8 16 
11 25 t> 



11 

II 
U 

12 
13 
IS 

18 
14 
14 



14 
14 
.114 
IS 
IS 
IS 
IS 
13 

14 

II 

14 
14 



19 OISO 
39 SO 130 
61 ISO 

82 40 ISO 

6 30 ISO 

94 S5I29 



50 

1 

24 



20129 
30129 
30129 



43 128 IS 
47 128 23 
42 0128 8 

44 0126 53 50 
01126 23 ol 

II 15 
9 01 
42 



44 
44 10 
52 
55 5 



0126 



14 SO 
28 0125 



13 40 
15 



15 
15 



6 18 
30 



15 16 35 



14 40124 
14 10|l24 
13 15 

48 
57 

2 25 
39 20 
21 50 
36 

49 40 
46 



10 
21 
88 
53 
19 16 
29 
44 
55 



29 0118 
34 30117 
23 35 117 



LoilE. 



136 20 SO 

136 24 ol 



13 0} 

11 







1 20 
52 20 

SI 
27 SO 
17 15 



126 
126 
125 



125 



125 
124 



40 12 

55 SO 

19 30 

56 40 



14 45 20 125 9 25 



125 
124 



46 
32 40 



125 4 



124 
124 
123 
123 
123 
122 
122 
122 
121 
122 
122 
122 
122 
122 
121 
121 
121 



41 85 
34 45 

15 45 
4 

42 
18 36 
10 
56 35 
45 

7 20 
50 SO 

16 



11 
14 
11 

3 






45 
50 50 
41 
36 
52 
7 
1 25 



(76) Places. 



Lat. S. I Lon. £. 



LegendreI.,N.W.Pt. 
Dnipier'sArchipelago 
-^ Makis Island, 

Courtenay Head 
— End«byI.,S.W.Pt. 
—Rosemary Island . 
Cape Rreston . • . 
TrimouiUie L, £. end 
Banow's Island, 

— Cape Dnpmy . 

— Cape Poiyie 
Rit^ie's Reef. . 
Emomth Gulf, 

— N. W. Cape . 
Point Cloates . . 
Cqw rar(|uhar • 
Cape Cuner . . 
Shark's Bay, 

— Fovre I., mid. • 

— C. Lesueur . . 

— Cape Heurisson 

— C. BelKiR . . 
Bemiev Island, 

— Cape Ronsord . 
Derre Iriand, 

— C. St. Creano . . 
Naturaliste^s Channel 

I Dirk Hartog's Island, 

— Cape Inscription . 
I Hoatman's Abiolhos, 

i — South East part . 
^Cape Leschenault. . 
I Swan Riyer, entrance 



20 18 45 116 46 



20 
20 
20 
20 
20 



.20 
.20 
.20 

.21 

.122 

.'23 

24 

25 

.|25 

.'25 

25 



29 5 
S5 25 
27 SO 
49 45 
23 



0115 



40 
52 6 
17 40 

47 40 

33 5 

S5 

6 SO 



6115 



0114 



25 
25 



25 28 20 



18 
25 



28 
31 
32 
31 



'RottnestL,N. £.Pt. 
Vear. 4» 50' IT. 
Cape Peron. . . .32 
Cape BouTard . . .|32 
Cape Naturalisle . .'SS 
Cape Leeuwin • • .|S4 
Low Black Point . .|S4 
Point D'Entreea8teau84 
White Topped Rocks 35 
Cape Chatham, Rocks'35 
Point HilUer . . .<35 
West Cape Howe • . 35 
Eclipse Is., S. end . 35 
King George's Sound, 

— Bald Head ... 35 
Mount Gardner • . 35 
Bald L, S. E. Point . 34 
Haul off Rock ... 34 
Cape Knob .... 34 
Doubtful Islands . JS4 
Seal's Island . . .34 
Esperanoe Bay, 

— ObserratoryI.,mid. 33 

— Cape Le Grand . 34 
Lucky Bay, S. E. Pt. 34 
Mondrain I., S. W. Pt 34 
Termination Islsnd . S4 
Twin Rocks . . .34 
Twin Peaks, S.W. end 34 



55 

21 

4 31 

59 SO 



18 

37 
27 SO 
20 



25 

52 

3 

S 

4 

8 SO 

13 



116 36 35 
116 23 5 
116 31 
5 
28 



116 



12 
115 9 
114 46 6 

114 S 40 
113 S5 
lis S5 35 
113 21 48 



43 

S8 61113 26 

57 6 

57 6 



6 



113 26 6 

113 18 



24 45 0113 r 6 



113 6 
112 57 

112 55 

113 47 
115 SO 
115 46 43 
115 31 12 



0|115 
115 



114 
115 
115 
116 

0^116 
117 
117 
117 



42 
SS 

57 53 
7 



6 15 

30 

55 



43 

33 

23 

6 










1 

6 20 

16 SO 

SO 20 

24 

1 



SO 
1 
13 
29 
9 
40 
52 













118 45 
118 10 
118 29 

118 39 

119 14 

119 35 

120 28 



55 SO 121 45 SO 



122 4 
122 14 14 
122 IS 

121 58 

122 11 SO 
122 47 



TABLE LVI. 
LATITUDES and LONGITUDES. 



327 



(77) Places. 



Lat. S. 



Middle Island, 

— Goose Island Bay 
Douglas'slslandsymid. 
Cape Arid .... 
South East Is., S. end 
Cape Pasley . • . 
Round Island . . . 
Point Malcolm . • . 
Eastern Group, S. end 
Point Culyer . 
Point Doyer . 
1st. Low Sandy Point 

^2nd. Low Sandy Point 
1 Head of the Great 
^Australian Bight • 
igCape Nuyts • . 
"r Point Fowler . . 
t Point BeU . , . 
*iPurdie'sl8., W. end 
St.Franci8'8l8.,W.end 
St. Peter's Is., W, end 
Pranklin'sl8.,S«W.end 
Point Brown • 
Cape Bauer . • . 
Point Westall . 
Cape Radstock 
Point Wejland . . 
Waldegraye's Is., 

— West end . . . 
Flinders' L, S.W. Pt. 
Pearson's Is., N. Peak 



SI 

34 
34 
34 
33 
34 
33 
33 
32 
32 
32 
32 

31 
32 
32 
32 
32 
32 
32 
32 
32 
32 
.32 
38 
33 

33 
33 
33 



5 23 
10 G 

15 
20 30 
57 



Point Drummond 
CoflSn's Ba^, 

— Point Sir Isaac 
Point Whidley 
Greenly Is., peak 
Cape Wiles . . 
Liguanea Island 
Cape Catastrophe . . 
Thistle's Island,N.end 
Spencer's Gulf, 

— Cape Donington . 
S — Port Lincoln, anch. 
3 — Point Bolinghroke 
•^ — Reeyeshj Island, 
S N. £. end . • , 
2 — Mount Young . , 
*5 — Point Lowly . . 
§ — Mount Brown . , 
^ - Bam Hill . . . 

— Point Riley . , 

— Point Pierce . . 

— Corny Point . . 

— Cape Spencer . . 
Trouhridge Hill . . 
Gulf St. Vincent, head 

— Mount Lofty . 
Cape Jeryis • . 
Kangaroo Island, 

— Point Marsden 

— Kangaroo Head 



5 
48 
51 
57 
34 
21 

1 








30 




Lon. £. 



29 
2 
2 
16 80 
20 20 
33 80 
22 20 
31 
37 

44 20 
52 80 
12 
14 

85 SO 

45 30 
67 



84 10 



34 27 
84 86 
34 40 
34 57 

34 59 

35 
34 56 

34 44 
34 48 
34 82 

84 29 
33 6 
82 57 

82 30 

33 35 

83 53 

34 28 

34 52 

35 18 
35 8 
34 8 

34 59 

35 38 

35 33 
35 43 




30 


30 




25 
40 




40 

15 



30 




52 





123 
123 
128 
123 
123 
123 
123 
124 
124 
125 
126 
128 

131 
132 
132 
133 
133 
133 
133 
133 
133 
133 
188 
184 
184 

134 
134 
184 



9 30 
6 20 
13 i 
27 C 
26 
49 30 
41 30 
3 



89 
80 
29 
15 










8 
18 
27 

5 
10 15 
13 30 
27 
35 
48 
58 30 
58 46 
15 
83 

42 SO 
24 15 
13 



185 13 



185 
135 
184 
135 
135 
135 
136 

135 
135 
186 

186 
187 
137 
138 
188 
187 
137 
137 
136 
137 
188 
138 
138 



10 
8 80 
47 
88 80 
84 
56 
4 

56 80 

44 51 

8 

18 

80 

49 

45 

8 

30 

21 



3 

58 



0137 
0|l37 



41 80 
6 

42 
9 

41 
58 31 



(78) Places. 



— Cape Willoughby . 
^ Cape Bemouilly 
e Cape Jaffa . . 
S Cape Lannes . 
< Cape Buffon • 
|W. Cape Banks 
^ Cape Northumberland 
g Cape Bridgewater . 
^ Cape Nelson . . . 

CapeOtway . . . 



Lat. S. 



35 48 

36 34 

36 57 

37 10 
87 36 

37 63 

38 2 
38 22 
38 24 
38 54 







80 


30 

80 


80 




Lon. £. 



188 
139 
139 
139 
140 
140 
140 
141 
141 
143 



18 
51 
41 80 
45 
10 
23 20 
87 30 
18 
28 
80 



XXI. Islands, Rocks, and Shoals in the 
NORTH PACIFIC OCEAN. 



North 
Borodino Island . . 25 56 
Bishqp's Rock . . 25 20 
Rasa Island • . . 24 26 
Kendrick's Island . 24 85 
Cooper's Island • . 25 48 
Copper Island ... 20 8 
Abreojos Shoal . . 22 10 
Abreogoes Shoal • . 20 69 
Douglas' Reef . . 20 87 
Bishop's Rook . . 20 16 
Moore's Island . . 31 27 
St. Peter's Island . 30 80 
Disappointment I. .27 15 
Sylph^i Rock . . . 81 25 
Bonin Is. Port Loyd 27 6 85 
Parry's Group, S. end 27 87 80 
Coffin's Group . . 26 80 
Sulphur Island . . 24 48 
Fonana Island . .25 84 
Margaret's Island . 27 20 
Grampus' Islands . 25 40 

Volcano or Guy's I. 

Uracas Island . . 

Assumption Island 
. Mang's Island • 
•SGrijan Island, N. Pt. 
JPagon Island, N. Pt. 
ti^Alamaguan Island 
IS Guguan Island, N.Pt. 
^Tores Rock . . . 
igSeriguan Island • , 
^Anatajan Island • . 
^ Medinilla Rocks . . 
g Saypan Island, peak 
iTinianlsland, S. Pt. 
I^Agugan Island • , 

Biota Island . . , 

Guam Island, N. Pt. 

— Apra, Fort . . , 

— Umatae Bay . , 

— South West Point 
Sta. Rosa Bank, mid. 

Manunran Island . , 
Lord North's Island , 













80^40 





0U41 











20 
20 
19 
19 
18 
18 
i8 
17 
17 
16 
16 
16 
15 
14 
14 
14 
13 
18 
18 
13 
12 



80 
10 
46 
82 
60 80 
16 80 
6 
86 SO 

16 80 
40 
20 


14 80 
58 
63 44 

9 
88 
25 60 

17 15 
13 
24 



30 80 
8 2 45 



181 15 
181 15 
181 8 
184 SO 
181 86 
181 64 
138 55 
136 88 
186 10 
186 54 
146 40 

16 
1B9 45 
142 40 
142 11 
142 11 

10 
141 18 
148 

145 46 

146 40 










15 




Q 



30 









146 
145 
145 
146 
145 
146 
146 
146 
146 
146 
145 
146 
145 
145 
145 
145 
145 
144 
144 
144 
144 



46 

82 

85 

88 80 

60 80 



2 

8 80 

8 



62 

18 

60 

51 15 

44 

29 30 

4 

51 15 

52 
66 
24 



130 48 

131 4 15 
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TABLE LVI. 
LATITUDES and LONGITUDES. 



(79) Places. 



Helen's Shoal . . 
Pulo Anna . . . 
Piilo Mariere . . 
St. Andrew's Islands 
St. David's Island 

Pellew Islands, 

— Babelthouap, E.Pt. 

— Northernmost . • 

— Southernmost . . 
Matelotes Is., N. end 

— South end . . . 
Yap Island, S. end . 
Hunter's Shoal . . 
Mackenxie's Is., mid. 
PhiUip's Islands . . 
Kama Islands . • . 
Wilson's Islands . . 
FaraUs Island . . . 
Five Islands . • . 
Swedes Island . . 
Haweis Islands 1 . . 
Tucker's Island . . 
Pigali Island . . . 
St, Bartholomew's I. 
Enderby or Kata Is. 
Poolousouk Island • 

^ Martires Islands, 

J— Tamatam • • . 

— Tanadick . . 
I — Olap ... 

O Anonymous Island , 

^HaU's Islands . . . 
Hogoleu Islands, 

— Piso Island . . 

— Girry Island . . 

— Torres Island , . 

— Easternmost I. . 
^ Somes' Island . . . 
SRoraUst Island . . 
^D'UnriUe Island • . 

Reeft and Islands, 

— North East end • 

— South West end . 
Mortlock's Islands . 
San Raphael's Island 
Greenwich Island 
Bordelaise Iidand . . 
Meabum's Island . . 
Montevarde Island . 
Raren or Valient'a 

Island 

St. Au^stin'a Island 

Ascension Island . . 

Mnsmre Idands . • 
Welling^ton or 

Dupexrir's Islands . 

Mo. Asgin's Islands . 

Qualan Island • . . 

Arrecifos Islands . . 
Brown's Range, 

«— Parry's Island . . 



Lat. N. 



2 
4 

4 
5 




7 

8 
6 
8 
8 
9 
9 
10 
8 
6 
7 
9 
7 
7 
7 
7 
8 
6 
7 
6 

7 

7 
7 
8 
8 

7 
7 

7 
7 
7 
6 
7 

8 
8 
6 
7 
1 
7 
7 
S 

5 
7 
6 
6 

6 
8 
6 
9 



55 30 
88 30 

19 30 

20 
65 



41 

8 SO 
63 SO 
41 
17 
80 SO 
67 



Lon. £. 



r 



6 
6 
80 
16 
2 
82 
30 
80 












II 63 

86 
18 
40 

82 17 
84 18 

87 17 
86 
46 



42 86 
8 66 
20 
S3 
20 
47 
6 18 



46 
28 
25 
18 

89 
44 
27 SO 












40 

24 

58 

16 

89 40 
13 SO 
21 SO 
81 



II 21 



181 37 
132 3 
132 28 

182 16 
134 21 



80 
30 
15 

80 



(80) Places. 



LatN. 



184 66 
134 60 
134 21 

187 40 

137 88 

188 8 

138 10 

139 40 

140 60 
148 
144 48 
146 5 
146 81 
146 28 
146 88 

146 48 

147 40 

148 47 

149 12 
149 28 

149 29 
149 28 
149 30 
21 
162 



0160 



161 49 
161 61 
161 28 
161 69 

161 14 

162 8 
162 36 

162 86 

162 6 

163 25 

163 64 

164 80 

155 5 

156 18 

165 48 

157 40 

158 2 

168 68 

169 15 

169 49 

160 48 
168 

161 8 








80 












10 




63 

38 

34 





16 
48 




62 








42 



162 62 



Ralick Islands, 

— Eschscholtx Is., 
West end . . 

— Rimsky Korsakoff 
Islands, N. end J 11 

— South West end .ill 

— Pescadore8ls.,mid.'ll 

— Catharine Island . 
~ Lydia Island . . 

— Margaret's Island 

— Princess Island . 
^ MusquiUo Groupe, 

middle .... 

— Elmore Is , mid. . 

— BonhamIs.S.£.end 

— Hunter's Island . 
^ — Baring's Islands . 
|p— Boston Island . . 
^Radack Islands, 
•J*— Dawson's Is., mid. 
^ — Button's or Kou- 
^ tousoff Islands, mid. 

S— Krusenstem's Is., 
North end . . . 
g — New Year's Island 
S — Temo Island . 



11 40 



Lon. E. 



SI 

8 

19 

9 14 

9 4 



165 24 25 



^ 



8 
8 

7 
7 
6 
6 
6 
4 



52 
20 

86 
26 

46 
66 
46 



20 
12 














11 48 
11 11 20 



— Heiden Is., mid. 

— Chatham Islands 

— Romansoff Islands, 
Port Noel . . . 

For. 17» 66' E. 

— Calvert Islands, 
North West end . 
South East end . . 

— Ibbetson's l8.,mid. 

— Arrowsmith's Is., 
about 

Daniel's Islands . . 
Pedder's Islands . . 
Mulgraye Is. S.E. end 

— North East end 

— North West end 

— South West end 



Charlotte's Islands . 

Pitt's Island, about . 

Matthew's I., N. end 

Knoy's Is. 8. end 
J Marshall's orGilbert's 
J> Island, mid. . . 
fHall's Island, N. end 
3^oodle I., N. end . 
ti — South end . . . 
^ Henderrille Is.,N.end 
2 — South end . . . 
J Phebe Island . . . 
::s KingsmiU's Groupe, 
O— Dundas Island 

Sydenham Is., N. end 

— South end . . 

— Drummond's I., 
North end . . 



10 27 

10 8 
9 68 
9 61 



16 

30 



80 



9 9 SO 
9 28 10 



8 54 
8 29 
8 18 



20 
30 
40 



166 
166 
167 
166 
166 
166 
167 

168 
168 
169 
169 
168 
168 



58 
26 30 
85 



32 
28 
80 
SO 










16 

SO 

49 20 





13 
10 








170 7 
169 50 SO 



170 
170 
169 
169 
170 




55 15 
45 
18 
24 



170 16 50 



10 
24 
10 
51 
6 20 
6 20 
6 68 








170 
171 
171 



171 
172 
0171 
0172 








1 
3 
2 
1 



65 

6 

20 



1 










16 

69 

16 

10 

12 
5 

12 
South 
15 

32 

47 








16 



172 
172 
172 

172 
174 
178 
173 

173 

19173 

0,173 

60173 

io;i73 

50173 
176 








110 



174 
174 
174 



49 

11 

12 



6 

64 

42 

30 

4 



55 

30 

27 20 

40 

4 20 
4 46 
27 15 
29 40 
42 
48 

50 


24 
34 



174 46 



TABLE LVI. 
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LATITUDES and LONGITUDES. 



(81) Places. 



— Dmmmond's Is. 
South end . . 

— Nautilus' Reef 

— Byron's Island 



Lat. S. 



I. 



Jardines or Marshall's 

Island . . 
Bennett's Island 
Wakes Reef . 
Bico de Oro or 
Lot's Wife . . 
Colunas Islands 
Decker's Island 
St. Bartholomew's 
Halcjon Island 
Wake's Island . 
Gasper Kico or 
Comwallis Islands 
Crespo Iaiand,or Roco 

de Plata .... 
Wake's Rock . . . 
Patrocino Island . 
MeUish'sBank . . 
Gaspar Island . . . 
Massachuset's Islands 

Ocean's or Stayer's I. 
Cur§ Isluid . • . 
Barbas Island . . . 
Pearle and Hermes 

Bank 

Krusenstem's Rock . 
lisianskj's Island . 
Lassion's Island . . 
Bunker Island . . 4 
Maro's Reef . . . 
Johnston's or Smith's 

Island 

Two Brother's Rocks 
PoUand's Island • . 
Allen's Breakers . . 
Gardner's Island . . 
Wilson's Island . . 
French Frigate Shoal 
Malloon's island • . 



Necker Island . . . 23 34 
Bird's Island . • . 23 6 
Tahoora Island . .21 39 
Oneebou Island, S.Pt. 21 46 30 
Oreehoua Island . .22 2 
[Atooi Island, S.E.Pt. 21 51 

— West Point . . 22 4 

— Whjmea Road . 21 64 
(Woahoo Island, £.Pt. 21 19 30 
\ — North Point . . 21 43 
I — Honorooroo Port . 21 17 67 
I For. 100 0' E. 
'— WhjineaBay . .21 38 

— Whjteete Road . 21 16 42 
Morotoi Island, £. Pt.i21 9 
Ranai l8land,N. W.Pt.i20 58 30 



1 33 30 
1 33 40 
1 18 

North 



21 40 
24 19 
33 

29 61 

28 63 
28 24 
16 10 
19 23 
19 

















Lon. E. (82) Places. 



176 10 60 
175 6 

177 45 



151 36 
154 36 
153 



4 

5 



157 

162 
163 
163 43 

165 33 

166 40 
















14 SO 



32 46 
17 40 
28 9 
34 
16 
22 28 

28 24 

28 25 
8 54 

27 46 
22 16 
26 3 
26 6 

28 
25 28 
























16 63 20 
24 14 

24 48 

25 
25 8 
19 21 
23 46 
19 23 



168 42 



170 10 

172 40 
176 48 
178 18 
176 18 
176 40 

West 
178 42 
178 26 
178 

176 
175 47 

173 42 
173 33 
173 30 
170 20 

169 31 
168 30 
168 
167 64 
167 40 
166 66 
165 60 
165 23 










30 










Marokinni Island . . 20 37 
Tahoorowa Island, 
— North East Point 



20 36 
Mowee I., N. W. Pt 21 3 



164 32 
161 62 
160 32 
160 10 
160 7 
159 30 
159 50 
159 41 45 

157 40 

158 
167 66 



158 
157 47 

166 44 

167 3 




Ol 



. — East Point . . 
•§ — Raheina Bay . . 
jl Owhjhee or Hawaii I., 
^— NorthPoint 

— South Point 
_ — East Point . 
"I — Whjtee or Bjron's 

d§ Bay 

— KarakakoaBay . 
Var, 100 14' E, 

— Kowrooa Bay . . 

— Toeaigh Bay . , 

Palmyra Island • . 
Prospect Island . . 
Wasidngton's Island . 
America Islands . . 
Fanning's Island . . 
Christmas or Noel I. 
Guadaloupe I., S. Pt. 
Roca Pardora Island . 
Misipi Island • . , 
Alijos Rocks? . . . 
Sta. Rosa Island . . 
Shelyoes Island . . 
Neublada? . . . . 
Roca Partida . . . 
Cloud's Island . . , 
Best's Island • . , 
Socorro Island 

— Comwallis Bay , 
St. Berto Island • . 
Passion Rock • • . 
Clipperton Rock • . 
Duncan's Island . . 
Cocos Island . • , 
Malpello Island . . 

Culpepper's Island < 

Wenman's Island • , 
Abingdon's Island, 

— Nories' Rocks • , 

— Cape Ibbetson • , 
. — Chalmers' Point , 

JBindlo Island, N.Pt. 
J Euro Island. . • , 
4$ Albemarle Island, 
§ — Albemarle Poiiit , 
§5— Cape Marshall < . 
S— Cape Berkley * . 



20 60 156 

.20 18 30155 
18 54 155 



19 32 

19 43 51 

19 28 2 

19 37 30 

20 3 



— Cape Barrington 

— Cape Woodtord 

— Cape Rose . . 

— Cape Christopher 
James Island . • 

— Cape Stephens * 
oil — Cape Nepean ♦ 



Lat. N. 



Lon. W. 





20 44 40 



156 30 



156 
156 
156 



5 
4 
4 
3 



50 
44 
SO 

48 



3 49 
1 68 
28 63 
16 10 
16 21 
24 48 
18 19 
22 6 

18 12 

19 4 
18 24 
18 4 
















154 

156 
156 

156 
156 



34 

37 

2 40 

41 

68 
45 
60 

7 10 


6 30 
68 



162 

161 

159 

159 

158 

167 

118 

136 

132 

116 

0,116 

0112 

0114 

30111 



30 
37 
50 
16 
50 
S2 












18 48 

19 20 
16 54 
10 18 

6 



114 
114 



15 45 
10 
67 
33 
6 30 
32 

5 

6 30 
48 
21 






34 10 
50 



0116 
0109 
109 
109 
106 



42 
22 








86 
80 

91 
91 

90 
99 
90 
90 
89 

■ 

16 99 
1 30 90 
4 ol 91 
South 
48 30 
56 



1 
1 









48 

30 45 

31 30 

21 15 

22 SO 




1 
9 







61 

6 

28 











10 
62 

6 
19 



59 
10 











34 

16 

20 40 
15 45 
20 15 
6 
42 



68 
50 
21 30 








90 
00 
9<^ 
91 

90 
90 



87 

36 

52 

12 

22 

26 



Tt 
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LATITUDES ANr 


I LONGITUDES. 


(8S) Places. 


Lat. S. 


Lon. W. ! 


(84) Places. 


LatS. 


Lon. £. 


James' Island, 


O ' » 


O « 4/ 


D'Entrecasteaux Is., 


O 1 * 


o ' * 


— Sugar Loaf . . . 


18 


90 26 


^Trobriand Islands, 






Narborough Island, 






Cape Denis • • . 


8 24 


151 4 40 


— Cape Douglas • , 


IT 


91 22 


— North Island . . 


8 18 


150 50 


— Cape Hammond . 


32 30 


91 10 15 


Laughlan Is., S. end 


9 20 


153 40 


Enchanted Island 


31 


90 40 


Jones's Islands, 






White Rocks . . . 


33 36 


90 32 


— Pocklington'sReef, 






^ Norfolk Island, 




1 


South end . . . 10 59 


155 13 


4 — East Point . . . 
J — West Point . . 


41 


90 3 


Stephen's Island . . 


22 


135 9 


40 


90 20 30 


Tiger Island • . . 


1 45 


142 


;* - North East Point 


33 36 


90 10 


Matty Island . . . 


1 33 40 


143 12 30 


•• Barrington Island, 






Durour Island . . • 


1 46 


142 56 


£.— North East Point . 
S.— South West Point 
"f Crossman Island • . 


49 


89 48 30 


Exchequer or Bou- 






65 


89 56 


gainyille's I., S. end 


1 40 30 


144 9 


67 


90 28 


The Hermits, N.E. end 


1 28 30 


145 T 


O Brattle Island . . . 


69 


90 37 o; 


Commerson Island . 


46 


145 15 


Chatham I., E. Pt. . 


49 


88 47 0, 


Anchorites Is., S. end 


54 


145 30 


— West Point . . 


1 1 30 


89 25 O' 


Sidney's Shoal . . 


3 20 


146 50 


Hood Island, 






Admiralty Islands, 
-Grand.I.,N.W.Pt. 






— Gardner's Bay 
Champion Island • . 


1 18 


89 30 


1 57 


146 35 


1 14 


89 58 15 


South East Point . 


2 16 


147 18 


Enderbj Island • , 


1 17 


90 


— Negro Is.,N.E. end 1 58 50 


147 16 50 


Watson's Island • . 


1 20 


89 58 


— Purdy's Is., E. end^ 2 50 


146 15 


Gardner's Island . . 


1 23 


89 57 30 


— Elisabeth Island . 

— Jesus Maria Island, 


2-55 


146 49 




XXII. Islands, Rocks, and Shoals in the 


South East Point . 


2 22 


147 48 


SOUTH PACinC OCEAN. 


— Vandola Island . 


2 14 


148 10 




— Raphael Island . 

— Circular Reef . . 
Portland Is., N.E.Pt. 


2 5 

3 18 
2 36 


147 42 
147 40 
149 38 45 


New Goinea, 


South 


East 1 


— Cape Salej . . . 


1 26 


131 3 


Mathias Island . . 


1 32 


149 30 


— Cape of Good Hope 


20 


132 31 


Squally Island . . 


1 39 


150 30 


— Cape Dory or 






New Hanover Island, 






Flat Point . , . 


46 


134 25 


— North Point . . 


2 22 


150 


— Cape Valsh . . 


8 26 


136 54 0, 


— Q. Charlotte's C. . 


2 31 


149 50 


— Cape Rodney • , 


10 3 


148 30 0, 


Byron or Mausoleum 






— South East Cape . 


8 42 55 


148 25 


Island .... 


2 44 SO 


150 31 


— Riche Island, 






Sandwich I., peak • 


2 65 


150 44 


North Point . . 


8 2 


147 57 20 


New Ireland, 






— Cape Longuehue . 


7 22 


147 23 20 


— Cape Byron • . 

— Point Hunter . . 


2 46 


150 33 


— Cretin Is.. S. end 


6 47 45 


147 49 40! 


4 37 


152 38 


- King WiUiam's C. 


6 16 30 


147 44 


— Port Carteret . . 


4 39 


152 43 


Torres or Endearour 






— Port Gower or 






Straits, 






Praslin .... 


4 47 45 


152 48 29 


— Pandoras* Reef . 


11 24 


143 58 


— Cape St. George . 


4 51 


162 48 15 


— Murray's Island . 


9 54 


144 


— Cape St Mary 


4 2 


153 18 


— Darnley's Island . 


9 39 


143 41 


— Slinger's Bay . . 


3 10 


152 


— Halfway Island 


10 7 


143 16 


Fisher's I., N. W. Pt. 


2 32 


152 12 


— Booby Island . . 


10 36 


141 62 50 


Day's or Deny's I. . 


8 10 


152 45 


— Tumagain Island . 


9 34 


142 17 


Oraison Island . . 


3 30 


153 28 


— Deliverance Island 


9 32 


141 42 


St. John's Island . . 


3 52 


154 


Loaidade Islands, 






Sir Charles Hardy's I. 


4 41 


154 20 


— Satisfaction or 






Fead Islands, N. end 


3 9 


154 22 


RoQssel Island, 






— Goodman's Island 


3 27 


154 45 


Cape Delireranee 


11 20 37 


154 26 


-Bank 


3 33 


154 37 


— Renardl8.,W. end 


10 52 40 


153 1 


Lyras' Shoal, mid. . 


1 63 


153 28 


— St. Aignan Island, 
Cape Henry . . 






New Britain. 






10 4i 15 


152 56 


— Cape Stephens 


4 9 


152 


D'Entrecasteanx Is., 






— Cape Palliser . . 


4 27 


152 14 


Cape Pierson . . 


9 55 10 


151 14 60 


— Cape Buller . . 


5 8 


152 9 


— Jonyeney Island . 

— Jourien Island 


8 43 


151 43 


— Cape Orford . , 


5 34 


152 4 


8 37 


151 22 


— Port Montague 


6 6 


150 30 
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LATITUDES and LONGITUDES. 




(85) Places. 


Lat. S. 


Lon«E, 


(86) Places. 


Lat. S. 


Lon. E. 


New Britain, 


O ' 


» 


* » 


Gower's Island . . 


t 

7 56 





o / 

160 28 


— South Point . . 


6 28 





149 32 


Carteret I., N.W. Pt. 


8 23 





160 31 


— Cape Ann . . . 


5 49 





148 24 


Arsacedes I., S. Pt. . 


9 8 





161 22 


^ Cape Glocester . 


5 28 20 


148 25 


Contrariety or Smith's 








^ Cape Raoult • 


5 27 





148 65 


Island . . . . 


9 48 





162 8 10 


— Cape Tiambert • . 
Isle of Man . . . 


4 12 





151 41 


Three Sisters, mid. . 


10 12 





162 


3 56 





151 56 


San Christoyal Island, 








Dukeof York's Island, 








— C. de la Recherche 


10 12 SO 


161 22 


— Port Hunter • . 


4 7 30 


152 10 


— Cape Philip • . 


10 33 





161 32, 


Duportail Island • . 


4 56 





151 17 


— Cape Sidney . . 


10 48 





161 60 


Willanmez Island, 








§•— Cape Surrille or 








— South Point • . . 


5 15 


3 


149 59 45 


^ Oriental . . . . 


10 50 





162 22 


Raoult Island . • . 


5 21 





149 67 


^Deliverance Islands, 








Merite Island . • . 


4 54 





149 4 40 


^ — Sta Anna . , . 


10 51 





162 28 


North Island . . . 


4 31 





149 4 40 


^ — Sta Catalina . . 
^Bellona Bank . . . 


10 63 


10 


162 26 30 


Sir G.Rooke's Island, 








11 11 





169 50 


— South East Point . 


5 50 





147 56 


gRenneUIs., S. E. Pt. 


11 38 





160 41 


— North West Point 


5 25 





147 44 


1 Well's Reef . . . 


12 20 





158 43 


Volcano Island . . 


5 32 





148 4 


-| Pandoras' Reef,N.end 


12 6 





160 34 


Crown Island, mid. . 


5 15 





147 20 


gq Indispensable Reef, 








Long Island, S. Point 


5 50 





147 


S. end • . • . 


12 46 





160 42 










Green or Shortland I. 


4 50 





165 15 


Bouka Island, N. Pt. 


5 SO 


154 35 


Cocos Isles . • . 


4 36 





166 30 


Bougainville Island, 


■ 






Mortlock Island . . 


4 46 





157 


— Cape Laverdy • . 


5 32 





154 55 


Ontong Java Islands, 








— Cape Le Cras . , 


6 54 





155 5 


— PortPrincessa,ent 


4 50 





166 49 


— Cape Friendship . 


6 46 





165 42 


Lord Howe's Group . 


6 80 





159 20 


Shortland Island, 








Candelaria Shoals 


6 15 





169 14 


— Cape Stephens 


7 10 





155 40 


Bradley's Shoals • . 


6 62 





161 


Treasury Is., largest . 


7 23 30 


165 29 15 


Stewart's Islands . . 


8 26 





163 


New Georgia, 
















— Cape Comwallis . 


6 36 





156 20 


Low Islands • • . 


10 11 





165 37 


— Cape Alexander . 


6 48 





166 4 


Swallow Island . . 


10 13 





166 32 


— Choiseul Bay, ent. 


7 





156 3 


Duff's Group . • . 


9 67 





167 


— Cape Fleurieu 


7 33 





167 13 


Volcano Island • . 


10 24 





166 45 


— Cape Lab§ . , , 


7 16 


c 


157 14 


• Santa Cruz or 
*§ Tomarico Island, 








, — Cape Allen • . 


7 28 





156 14 








g,— Cape Middleton . 
irCape Satisfaction, 


7 44 





156 26 


^ — Cape Byron . . 


10 41 





166 4 30 








•^ — Cape Boscowen 


10 51 


16 


165 43 35 


.§-— Eddystone Island 


8 18 





156 30 40 


S — Cape Mendana 


10 64 





166 50 


"^ Cape Deception • . 


8 41 





157 19 30 


;^ — Cape Barrington . 


10 49 





166 2 


<^ Cape Pleasant . • . 


8 46 





157 36 30 


^ Guerta Island . • . 


10 40 





165 45 30 


00 Cape Nepean • « . 


8 51 


30 


167 48 45 


§ Lord Howe's Island . 


10 49 





166 1 


1 Cape Pitt .... 


8 53 





158 14 30 


^Edgecumbe or Paiou 








1 Bridge water Reef • 


8 54 





157 12 


^ Island, 








'1 Princess Island « . 


9 5 





157 6 


.J — North Point . . 


11 15 


16 


166 28 


°3 Manning Strait . . 
Ysabel Island, 


7 38 





157 30 


;§ Oury or Whanoo I., 
-§— West Point . . 


11 22 





166 31 30 


— Cape Comfort . . 


7 15 





157 45 


4 Recherche or Pitt's I. 


11 40 





166 45 


— Port Praslin • . 


7 25 





157 56 


^Tucopia or Barwell's 








— Estrella Bay . . 


7 48 





158 44 


Island 


12 15 


169 60 


— Cape Freycinet . 


8 25 





159 5 


Cherry Island , . . 


11 36 


170 20 


Nairn Island • . . 


7 42 





157 62 


Mitre Island . . . 


11 65 


Oil70 


Ortega Island • • . 


8 10 





159 22 


Pandoras Reef « . 


12 11 


172 


Murray's Island • . 


9 3 





168 60 










Cape Marsh . • . 


9 6 





159 8 


North Rocks . • . 


13 16 





168 68 


Guadalcnnar Island, 








Bank's Islands, 








— Cape Esperance . 


9 16 30 


169 46 35 


— Sugar Loaf Island 


13 62 





169 4 


— Cape Hunter , , 


9 49 30 


159 67 


Blith or Torres I. 


13 29 





167 62 


— Cape Henslow 


9 59 





160 39 


Star Island . . . . 


14 22 





168 8 


— North East Cape . 


9 49 15 


160 63 


Espirito Santo Island, 








Ramos Islands . . . 


8 23 





160 4 


— Cape Cumberland 


14 38 45 


166 49 30 

1 
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TABLE LVI. 
LATITUDES and LONGITUDES. 



(8T) Places. 



Huon Is., N. Reef . 17 6T 
Point Tonnere . , . 20 34 
, Port St. Vincent . . 22 
S Cape Prince of Wales 22 20 
|Q. Charlotte's Cape .22 16 
SCapeColnet . . .20 29 
O Balade Harbour . . 20 17 
gBeaupre's Islands. .20 15 
^ Isle of Pines . . .^22 38 
Soathezn Reef . . . 2S 5 



Darand's Reef. . 
Walpole'a Island . 
Matthew's Island . 
Hunter's Island • 
New Shoal . • , 
Low Islands • . 
Lamb's Island . . . 
Baring's Shoal, N. end 



22 
22 40 
22 22 
22 27 

20 55 

21 21 
21 24 
20 40 



Espirito Santo Island, 

— Cape Quiros . . 14 56 

— Port Vera Cruz . 15 15 

— Cape Lisbume . 15 40 
Bartholomew's Island 15 42 
Leper's Island . . 15 22 
Aurora Island, N. Pt. 14 6S 
Whitsun Island, S.Pt. 15 59 
Ambrym Island, £.Pt. 16 19 
Paoom Island . . . 16 27 
MalUcoloI.,N.W.Pt.l5 61 

— Port Sandwich . 16 25 20 
^Maskeljne Islands .16 82 
3 Johnston's Islands . 16 58 20 
-| Apee Island, mid. . . 16 48 
SQShepherd's Is., largest 16 54 
S Monument Island. .'l7 
;g The Three Hills . . 17 8 
^The Two Hills. . .17 14 

Montague Island . . 17 26 
Hinchinbroke Island . 17 82 
Sandwich Island,S.Pt. 17 62 
Erromango Island, 

— Traitor's Head . . 18 46 
Tanna Island, N. Pt. k.9 20 

— Port Resolution . 19 82 
Vitr, 7» 14' E. 

Erronam Island . .19 81 
Annatim Island . . 20 8 



LatS. 



167 
167 
106 
167 
168 
168 
168 
168 
01168 
167 

ler 

168 
169 
168 
168 
168 
0168 
168 













25 









10 







25 

SO 




















— South end . . .'21 50 
Boobj Shoal . . .21 
Minerva Shoal . .S20 40 
Bellona Shoals . .20 54 
BaU's Rocks . . .21 
Aron's Islands • . 19 81 
Bampton's Shoal, 

— Chesterfield's Bank 19 51 

— North end . . .!l8 49 
Kenn's Reef . . .I21 9 
Mellish Keys, S. end 17 10 
Young's Reef, S. end 17 17 
Wreck Reef, Bird I. !22 11 28 



Lon. E. 



14 

8 

59 

24 



168 
168 
168 



170 20 
170 4 



162 
164 
165 
166 
166 
164 
164 
166 
167 
166 



0fl69 
169 
171 
171 



160 
159 
158 
158 
159 
159 
159 
159 
160 
158 













16 
28 
80 
26 
28 
57 20 



81 SO 
SO 
46 9 
60 
34 
37 e 

82 
42 
50 



169 28 

168 30 

169 44 80 








41 


55 

42 
52 
44 
27 

6 

20 

49 6 

2 

15 



15 
50 

81 

20 

30 0{ 

40 

30 

6 

30 

50 

36 

10 80 



158 20 
158 48 

155 49 

156 12 
155 20 
155 








18 50 



(88) Places. 



Cato's Bank 
Midday Reef . 
Prederick's Reef, 

— N. E. end . 
Saumares Shoal 
Welsh's Bank . 
Horseshoe Bank, 

— North end . 
Alert's Reef . 
Diana's Shoal . 
Lihou's Reef . 
Farquhar's GroupOi 

— West end . 
Vine's Bank . 
Treeosse Is, E. end 
Middleton's Island 
Middleton's Shoals 
Golden Grove Shoal 
Elisabeth's Reef . 
Lord Howe's Island 
BaU's Pyramid 
Rock. . . . 
Island • . • 
Rock .... 
Norfolk Island . 
Far.ll«>a' JS. 
Three Kings Islands 



Lat.S. 



23 6 
21 68 



20 44 

21 40 
21 15 



0158 



20 5 

17 2 

15 41 

17 25 



17 89 
17 45 
17 44 
88 18 
29 14 
29 30 
SO 5 
31 26 
31 43 
26 6 
31 19 
23 48 
29 2 


















Lon. £. 



155 23 
154 20 



154 25 
46 
153 56 



151 50 

151 49 

150 25 

161 45 



151 
151 
150 
160 
158 
160 
159 
159 
159 
160 
160 
164 
168 



27 

40 

32 

31 

54 







5 



42 

16 

2 



















84 12 8 



29 49 
24 29 



16 45 
51 30 
20 26 174 



.37 

•'37 

.'37 

.138 

.|38 

.39 

39 

39 

40 

41 

41 

.39 



35 
35 



6 

26 

60 IS 
SO 46 
59 



39 

44 



Northern Island, 
C. Maria Van Diemen 34 
North Cape. . . .34 
Bay of Islands, 

— Kororadicca . . 36 
Bream Head ... 36 
Cape Rodney ... 36 
River Thames, 

— Bottom, in 4 fin«. . 37 
Cape Colrille ... 36 
Mercury Bay, anchge«|36 
White Island, Volciino!37 

^ Mount Edgeonmbe 
4 Cape Runaway . 
JCape Ea^t . . . 
4»Tolaga Bay . . . 
-« Young Nick's Head 
J Table Cape . . . 
£ Portland Isle . . 
^ Cape Kidnapper . 
§Cape Tumagain . 
!^Cape Palliser . . 

Cape Tearawitte . 

Cape Egmont . . 

Jokeehangar River, 

— South Head 

— North Head . 
Var, 13» 20' JB. 

False Inlet . . . . 35 17 19 
Southern Island, 
Cape Farewell ... 40 
Cape Stephens ... 40 
Q. Charlotte's Sound, 

— Port Jackson . . 40 58 45 



174 15 65 

174 46 

66 



43176 




175 
175 
17T 
176 
177 
30178 




43 SO 



6 
28 
4S 
35 
34 46 
18 47 
28 80 

32 S 
31 22 



34 42 

39 



172 22 48 



172 48 68 
17S 9 48 



178 
178 
178 
177 
177 
176 
176 
174 
174 



25 86 
27 9 

61 
14 48 

56 <k 

62 
36 15 
22 9 

19 

Oi 
38 

6 
38 
24 46 
42 45 

2 



173 31 45 
173 31 45 

173 22 17 

173 80 

174 

174 23 30 
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LATITUDES and LONGITUDES. 


(89) Places. 


Lat.S. 


Lon. E 


• 


(90) Places. 


Lat. S. 


Lon. £. 


Q. Charlotte's Sound, 


' « 


' 





-^ Paoo Tsland, 


/ 


/ 


— Ship Cove . r . 


41 6 66 


174 13 





Sandalwood Bay . 


16 30 


178 30 


Var.lSPQ'E. 








— Navihilivoo Island, 






-^ Cape Koamaioo . 


41 6 5 


174 29 15 1 


North Point . . . 


17 28 


178 


Cape Campbell • . 


41 %% 16 


174 15 





South East Point . 


18 2 


178 19 


Beak's Peninsula, 








— MywooUa Island, 
S. W. Point . . . 






— South Point . • . 


43 5a 15 


173 





19 10 


178 5 


•S Dangerous Reef • . 


45 94 26 


170 50 





- Eliza's Reef,N.end 


18 


179 20 


t Port Otago or Obdej . 


45 46 26 


170 36 45 






West 


•§ Cape Saunders . , . 


45 53 55 


170 33 


30 


— Turtle Island . . 


19 49 45 


178 


1*;^ Cape West . . , . 


45 54 


166 10 





— ProYidence Reef . 


18 30 


178 


1 Dusky Bay, 

•1 - Port Pickersgill . 




1 




— Duff's Reef. . . 


16 30 


iro It 


46 47 36 


166 18 





- ScyllaReef. . . 


16 5 


179 36 


tS Var. ISO 49/ ^ 








— Farewell Island . 


15 42 


179 35 


p — Anchor I., Harbour 
^Solander Island . . 
^Stewart's Island, 


45 44 15 


166 15 


54 


Tonga Islands, 






46 31 45 


166 33 36| 


— Ono Island . . . 


20 39 


178 45 








— Coral Reef . . . 


20 45 


178 53 45 


— Cape South Wc«t 


47 16 37 


167 14 30| 


— Two Small Islands 


21 2 45 


178 48 


— Southern Port, 








— Pylstaart Island, 






Cable Island . . 


47 12 55 


167 26 30| 


S.W. Point . . . 


22 24 45 


175 57 


Var. 16* 54' £. 








— EouaI.,EnglishRd. 


21 20 SO 


174 57 30 


Traps, North end . . 


47 23 7 


167 42 30 


— Tongataboo, Obs. . 


21 8 19 


175 10 15 


Snares, N.£« Island . 


48 3 48 


166 20 15 


— Culebra's Bank . 


20 21 


175 16 










— Annamocka . . 


20 15 


174 56 20 


Macqnaiie's I^^N.end 


54 38 


159 45 





— Kotou Island . . 


19 58 


174 55 


— Caroline Coy# . . 


54 52 


159 35 





^ — Toufoa .... 


19 46 


175 10 


Var. $0 66' E. 








|-Koa 


19 42 


175 8 


Bish(^ and Clerks . 


55 14 


159 44 





;^ — Uapaee Islands, 






Judge and Clerks . . 


54 20 


160 2 





;j, La&goo . . • , 


19 51 


174 27 


Royal Company's I. . 


49 40 


142 10 





^ — Latte Island . . 


18 47 20 


174 31 


Ld.Auckland's Group, 








.p — Vayao,Port Refuge 


18 38 45 


173 57 45 


— North West Cape 


50 31 


166 





[^ — Amargura . . . 


17 57 


174 68 


— South East Cape . 


50 63 


166 17 





Navigator's Islands, 






— Disappointment I. 


50 38 30 


165 52 





— PolaorOteewhyl., 






— EndersbyI.,NiPt. 

— Bristow s Ilock , 


50 32 30 


166 28 





North East Point . 


13 27 30 


171 56 


50 22 


166 21 





South East Point . 


13 45 


171 51 30 


Campbell's L, mid« . 
Var. 120 0' E. 


52 32 


169 30 


A 




13 51 15 


171 47 40 


^^m W^V ^r 


^^FV^ ^F*^ 


w 


— Oahtooah or 


• ^^ ^r ^ ^V 


A V ^ ^ V ^B^f 


Penantipode Island . 


49 40 


170 40 





Oyolara Isluid, 




r 


Bounty Islands • . 


47 44 


179 7 





East Point . • . 


14 2 40 


171 ri5 


Chatham Island, 




West 




— Maouna or 






— Cape Young, N.Pt. 


43 46 


176 14 





Tootooillah Island, 


• 




— Cape Munnings, 








West Point . . . 


14 20 61 


170 20 


N. E. Point , . . 


43 50 


17S49 





Massacre Bay . . 


14 20 45 


ITO 17 


— Point Allison, 








— Tabootaboo . • . 


14 21 


170 2 


N.W. Point. . . 


4^56 


176 84 





— Fanfoufe, E. Point 


14 6 20 


169 19 SO 


— Skirmish Bay . . 


43 40 


176 i» 





— Leon^rOlooshonga 


14 7 50 


169 16 20 


Var. 14« C E. 


• 






— Opoun, E. Point . 


14 9 10 


169 9 50 


Comwallis I., S. end 


44 3^30 


175 25 40 


— Rose or Kordiucoff 






Nimrod's Group . . 


56 30 


158 30 





Island 


14 S3 


168 5 51 


A 


, 


East 




Rotumah Island . • . 


12 31 


177 15 E 


Rosaretta Shoal . . 


30 10 


173 45 





Onaseuse or Hunter's 




West 


Kermadee Islands, 




West 




Island 


15 31 


176 11 


-RaoulI.,N.W.Pt. 


29 16 45 


178 5 


6 


Home Islands • . . 


14 18 


178 18 


— Macouley Island . 


30 16 


178 32 





Enfiins Perdu . . . 


14 21 


176-40 


— Curtis's Islands . 


30 36 15 


178 43 30 


WalUs' Island . . . 


13 26 


176 00 


— L'Esperance, or 








Boscawen Iskmd • • 


15 50 


174 7 


Brind's R^k » . 


31 27 30 


178 55 





Keppel's Island . . 
Onookfou or Proby I.. 


15 66 30 
15 53 


174 10 24 
176 61 


Fidgee Islands, 


, 


East 




. 




East 


— Paoo I., N. Point 


16 16 


179 





Charlotte's Bank . . 


11 50 


173 12 


East Point . . . 


16 50 


179 32 







: \ 1| 
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lABLE LVI. 
LATITUDES and LONGITUDES. 



(91) Places. 



Solitary Island • . 
Independence or 

Ganges Island . • 
Mitchell's Groups, 
-- Plaskett Island . 
EUiee's Group, 

— Esoape Island • . 
De Pejster's Groupe, 

— South end . • . 
Netherland Island . 
Island . . . • . 
Larose Island, S. end 
£gg Islands . . , 
Shersen's or Cecal I. 
Tasweirs or Saint 

Augustine Island . 
Hope or Hurd Island 
Jesus Island • • , 
Mattoelee or Kennedj 

Island. . • • 
Shank's Island ? . 
Pleasant Island • 
Ocean Island . . 
Doubtful Island • 
Rotche's Island • 
Elisa's Island . • 
Arthur's Island • 
Island • . • . 



LatS. 



o t 
10 46 



Lon* W* 



174 4a 

East 
179 



10 25 



9 18 179 50 



8 29 5 



Kemin Island • • . 

Rook 

Island 

Gardner's Island • • 
Mary Letitia's Rock , 
Dangerous Reef . . 
Misabeth's Island . 
Sidney's Islands . . 
Phenix Island . . . 
Bumey's Island . , 
Mary's Island . • . 
Enderby's Island . . 
Farmer s Island • • 
D. of York's Island . 
Duke of Clarence's I. 
Quires Island 1 . . , 

Island 

Rock 

Danger Islands . • 
Suwarrow Islands • • 
Reirson's Island . . 
Humphrey's Island, • 
Bennett's Island . ' • 
Jaryis's Island . • . 
Piscado Island . • . 
Penrhyn's Islands 
Far. 8* 28' JB. 
Starve Island , • . 
Starbuck Island • . 
Maldon Island • • • 
Independance Island . 
Bunker's Rock • • . 
Broke Island • • . 



8 
7 

7 
7 
7 
6 



5 

7 

25 

19 

10 

1 



5 38 
2 50 

6 45 



8 40 
25 
25 

48 





3 
2 
2 
3 



10 

82 

5 

30 



2 50 



4 
5 



45 

38 



3 41 



4 

4 
5 
4 

4 



30 
46 
38 
27 
28 



3 35 
3 30 
2.45 

3 6 
2 53 

8 33 

9 12 
10 40 

6 34 
10 46 
10 15 
13 20 
10 6 
10 33 

8 54 
24 

10 36 

9 1 

5 43 
5 58 
5 26 

4 10 

17 

1 13 









179 6 



(92) Places. 



0178 
0177 
0179 
0176 
0177 



17 
S3 
28 
55 
10 











48 176 27 3 



0176 
0177 



9 




50 




171 30 



0168 
0163 
167 16 

169 49 

0170 
0176 

176 

176 
0170 

West 
173 40 
0,172 53 
0,172 52 








9 





18 



0,174 

0173 

0173 

0172 

0171 









22 
19 
33 
21 
24 

170 40 

171 20 

172 
0|17l II 
170 46 
0172 














30 


30 







171 30 
170 6 
166 30 
166 6 
165 58 
163 30 

160 55 

161 
159 45 
159 58 

159 25 
157 34 

156 30 
155 58 
155 50 
154 30 

160 40 
159 30 













45 























30 










Island • » • » I 

Bauman's Islands . . 

Flint's Island . • . 

Stayer's Island . < 

Caroline's Island • . 

Vasquez Island • . 

Sayage Island . .. , 

Beyeridge Reef . . 
Palmerston Island 
Cook's Islands, 

— Whylootacke . . 

— Kerrey's Island . 

— Okatoolaiai Island 

— Mittiaro Island 

— Wateeo Island . . 

— Mawti Island • . 

— Mahowara Island . 

— Rorotouga or 
Orurute Island • . 

— Roxburgh Island . 

— Mongeea Island , 



Lat. S. 



Lon. W. 



Island • • . . . 
Bellinghausen'slsland 
Scilly Islands . . . 
Mopeelia Island • 
Tabae Island, N. Pt. 
Maurua Island . • 
Bolabola Island . 
Otaha Island . . 
. Ulieta Island, 
"§ — Port Ohamsneno . 
^ Huahene Island, 
»25 — Port Owhaire . 
shSaunders Island . 
SEimeo Island, 
;| — Port Talou . • 
Otaheite Island, 

— Point Venus • 
Far. 6« 50' JS. 

— Oiatipeha Hr. • 
Tethuroa Island • 
Maitea or 
Osnaberg Island • 



6 
11 
10 
10 

9 
24 
19 
119 
18 

ll8 
19 
19 
19 
20 
20 
20 

21 
21 
21 

26 
15 
16 
116 
16 
16 
16 
16 



14 



Peregrine Island • 
Fugitive Island • 
Recreation Island • 
Lasaroff Island • 
Krusenstem's IslandsjiS 
Matia Island . • 
Deans Islands,W. end|l5 



J — East End . . . 
,;• Labyrinth Island . . 
Runck's Is., W. end . 

— East End . . . 
King George's Islands 

— Twokea . • 

— Oura , . . 
Romanzoff Island 
Carlshoff Idlaiid 
Elizabeth Island 



45 
54 
30 

4 
57 
44 

1 
56 

4 



160 
Qll55 



54 
18 
51 
55 
1 
8 
15 

30 
36 
57 


48 
28 
46 
11 
25 
27 
35 

























16 45 32 



16 
17 



42 49 

28 



17 30 
17 29 12 



17 
17 



46 28 
6 



17 49 10 



U5 
15 
14 



42 

SO 
31 



15 
15 
15 
15 

U4 
14 
14 
15 
15 



56 


52 30 


16 30 
38 
20 
20 

37 
41 
57 20 
27 
56 



152 
151 
150 
175 
169 
167 
163 

159 
158 
158 
157 
158 
157 
157 

160 
159 
158 

160 
154 
155 
154 
151 
152 
151 
151 



48 
10 

50 
25 
18 
37 
SO 
10 

41 
54 
23 
54 
15 
20 
57 

a 

18 

7 

69 
30 
SO 

8 
48 

































8 20 
46 20 
35 



151 36 20 

151 7 36 
150 30 50 

150 

149 28 46 

149 7 20 
149 33 35 

148 3 20 



151 
150 
150 
149 
148 
148 
148 
147 
148 
146 
146 



42 

52 



10 










45 36 

18 30 
27 30 
12 
31 
57 
35 30 



143 15 30 
145 5 26 

144 28 SO 

145 31 12 

146 
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LATITUDES and LONGITUDES. 


(93) Places. 


Lat.S. 


Lou. W. 

' M 

146 6 50 


(94) Places. 


Lat. S. 


Lon. W. 


Palliser Island • . . 


O ' * 

15 34 2o 


St. Paul's Island . . 


o / » 

19 40 


145 


Two Small Islands . 


15 30 


146 20 50 


Margaret's Island . . 


40 26 


143 24 


Greig's Island . • . 


16 11 


146 22 





1 Lagoon Island . • . 


21 40 


140 30 


Wittgenstein Islands, 








Carysfort Island . . 


20 49 


138 33 


— North end . . . 


16 1 


145 39 





! Osnaburg Island • . 


22 


138 34 


Mjloradowitchlsland, 








Durs or High Island 


20 30 


136 40 


— North end . « . 


16 42 


145 19 





Lord Hood's Islands . 


n 36 


135 27 


Tchitchagoff Islands, 








Gambler's Islands 


23 12 


136 


— West end . . . 


16 52 . 


144 68 





Crescent Island . . 


23 21 30 


134 80 


Sackin I., S. £. end . 


16 31 


144 12 











Adyenture or 








Washington Islands, 






^ Guarara Island • . 
1 Chain Island • • . 


17 4 


144 SO 





— Fattouhou Island, 






17 26 


145 38 





N. E. Point . . . 


7 50 


140 6 


•1 Philip's Island. . . 


16 34 


143 67 





— Hiaou I., S. Point 


7 59 


140 13 


"^ Koutousoff Island . . 

o Jenuoeloff or Holt's I. 

*^ Foumeauz Island . . 


16 36 


143 45 30 


— Mottuaity Island . 


8 37 30 


140 20 


L6 21 45 


143 9 20 


— Noukahua Island, 






17 5 


143 16 





Point Martin . . 


8 67 


139 32 30 


St. Quintin's Island . 


17 20 


143 48 





A Point Anna Maria 


8 55 30 


139 30 45 


Bird Island . • . . 


IT 48 


143 10 





1 Point Tchitchagoff 


8 57 


139 42 15 


Bunjer's Group • . 


L8 12 


143 20 





^ — Ouahouga or 






Wolchonsky Island . 


15 52 


142 14 





o Washington Island, 






Barclay de Tolly I. . 


16 13 


142 29 





S South Point . . . 


8 58 15 


139 13 


Nigeri Island • . . 


17 42 


142 48 





"S — Ouapoa I., N. Pt. 


9 21 30 


139 39 


Douhtfnl Island « . 


17 20 


142 38 





|g — Lincoln Island . . 


9 29 30 


139 33 30 


Two Groups • . . 


18 12 


142 17 





Marquesas, 






Lostange I., £. Point 


L8 43 


141 48 45 


— Tetugoa Island 


9 24 30 


138 29 30 


Pr. Wm. Henry's I, . 


19 13 50 


141 17 





— OhevahoaL,W.Pt. 


9 44 


138 61 


Resolution Island . . 


17 24 


141 39 





East Point . . . 


9 42 


138 32 


Disappointment Is. . 


14 6 


140 68 





^ Taowatte Island, 






Dogs Island • , . 


14 60 


138 52 30l 


Resolution Bay 
— Motane Island , . 


9 56 SO 


138 60 10 


Arackchiff Island • . 


15 51 


140 52 





9 57 


138 82 


Enterprize or 








— Ohitaheooh or 






Predpriatre Island . 


15 58 15 


140 11 


30 


Magdalen Island . 


10 26 


138 28 


Moller or 














Freycinet's Island, 








St. Juan Baptista I. . 


24 


139 


^ — North East Point . 


17 43 


140 37 





Incarnation Island . 


24 46 


136 40 


^Bow Island .... 


18 23 


140 47 





Martha's Island . . 


24 3 


131 20 


"^Glocester Island . . 


19 11 


140 15 





Oeno or Bond's Island 


23 67 


131 S 


^gCumherland Island . 


19 18 


140 47 





Pitcaim's Island . . 


25 4 


130 26 


2! Narcissus Island « . 


17 25 


139 16 





Henderson's Island . 


24 21 


128 30 


"^Island 


16 


139 





Elizabeth's Island . 


24 26 


127 60 


|David Clerk's Island 


17 19 


138 30 





Ducie's Low Island . 


24 36 


124 36 


^ Thrum Cap Island . 


18 36 


139 23 





Easter I., Cook's Bay 


27 9 30 


109 25 20 


^Lagoon Island . . . 


18 46 


139 3 





Salas y Gomez Island 


26 26 15 


106 34 30 


^ Egmont Island . . . 
•^Q Charlotte's Island 


19 20 


138 41 





Pilgrim's Island . . 


24 40 


104 40 


19 16 


138 16 





St. Felix Island . . 


26 20 16 


80 10 


Whitsun or Trinity I. 


19 26 


138 7 





Ambrose Island • . 


26 20 


79 61 


Island 


17 


138 





Var. 110 30' E. 






Serle's I., N. W. Pt. . 


18 18 15 


136 68 


15 


Juan Fernandez Is*, 






Minenra Island . . 


18 22 


136 46 





— Afuera .... 


33 49 


80 34 


Tonnerel., S.E. Pt. . 


18 33 


136 14 





— Tierra,S.W. Point 
Peter the 1st Island . 


33 45 
69 26 


78 51 43 
90 


Remitara Island . . 
Ohetiroa Island . . 


22 43 
22 27 


152 3 
150 46 45 


Alexander the 1st I. 


69 30 


76 


, 


Toobouai Island . . 


23 25 


149 23 





XXIII. The WEST COAST of AMERICA 


Vavitoo Island. . . 


23 42 


147 11 





from CAPE HORN to ICY CAPE. 


Oparo Island • . . 


27 36 


144 8 


82 




Bass Islands • . . 
Glocester Islands . . 


27 40 
20 38 


143 30 
143 7 


n 




30 


Cafe Horn .... 


65 68 30 


67 21 15 


Surrey Island . . . 


19 56 


146 6 





Far. 220 30' £. 


« • 


• 


St. Elmo Island . . 


21 20 


143 60 





Diego Ramirez Is. . 


56 27. 


68 39 


St. Michael's Island j 


20 9 0il44 





St. Ildefonso Islands . 


66 61 


69 17 30 
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TABLE LVI. 






LATITUDES and LONGITUDES. 






(OS) Places. 


Lat.S. 


Lon, W. 


(96) Places. 


Lat. S. 


Lon. W. 


^Christmas Sound, 
f - York Minster . . 


t 


ff 


' » 


Quilca • « • • . 


16 41 60 


72 27 15 


55 26 





70 8 


Pescadores .... 


16 15 10 


78 S3 51 


{^Gilbert Is., center .55 13 SO 


70 56 


Port CabaUos, 






75 Cape Desolation . .54 55 





71 43 


— Point Kasca . • 


14 68 50 


75 2S 67 


2 Cape Noir or Negro . 54 SI 


30 


73 16 15 


Infernal Rock . • . 


14 42 6 


75 44 33 


^ Cape Gloucester . . 


54 T 





73 36 


Mercedes Hill . . . 


14 35 29 


76 3 48 


Cape Pilar .... 


52 46 





74 64 15 


LosAmig^ • . . 


14 20 


76 7 16 


The Evangelists . . 


52 84 





75 6 


Sangallan Islsnd . . 


13 50 


76 25 


Cape Victory . . . 


52 2S 





74 66 


Pisco 


13 44 


76 13 


Cape Sta. Lucea . . 


51 25 





75 31 


Caaete, Point Frayle 


IS S 


70 31 


Cape St. Jago . . . 
Var, 21* SO'^E. 


50 54 





76 32 


Chilca Point . . . 


12 SS 


76 46 








Mono Solar . . . 


12 12 


76 59 


Cape Three Points . 


49 46 





75 46 15 


Loranao I., N, Point . 


12 4 


77 12 


Cape Corso .... 


49 26 





75 46 


Callao, Castle . • . 


12 S 46 


77 6 10 


Gnajraneeo Is. N. Pt. 


47 S2 





76 6 


Var. 10» 34' E. 






Cape Trea Montes . 


46 59 





76 26 


Lima, City . . • . 


IS 2 34 


76 68 45 


Lemas I., N. Point . 


45 6 





74 47 


The Hormigas or Ants 


U 66 48 


77 51 17 


GuajtecasIs.,W.Pt. 


44 25 





74 6 


PeMador Island . . 


U 46 


77 12 30 


Guafo Island, middle 


44 1 





74 39 


Hoanoa Point . • . 


11 19 


77 30 


Chiloe Island, 








Patibilea, Road . . 


10 61 


77 S3 


— Point Quelsn . • 


4S 41 





74 19 SO 


Guarmay R., entr. . 


10 4 


78 6 


Kor. \&> E. 








Santa Island . . . 


9 1 SO 


78 36 


— Castro .... 


42 41 





73 36 


Guanape Island . . 


8 36 


78 65 


— St. Caries, Fort . 


41 51 


50 


73 53 50 


TrradUo 


8 6 


78 56 


Point Qnedal . . . 


41 5 





74 6 


La Campana Hill • . 


7 67 SO 


79 


Valdiria, Fort . . . 


39 56 


7 


78 84 35 


Malabrigo Point • . 


7 45 30 


79 19 


Mocha I., middle . . 


68 20 





74 5 


Pacasmayo Point . . 


7 28 40 


79 28 


SU. Marial. N. W. Pt. 


37 1 





73 41 


.CherrepeHill . . . 
gKtimHiU . . . . 


7 11 40 


79 a» 


Arauco 


S7 14 SO 


73 28 SO 


6 66 10 


79 46 


Conception, City . . 
Port Conception, 


36 49 10 


73 4 45 


^Lobos de Afuera • . 


7 S 


80 41 








^Lobos de Tiexta . . 


6 SO 


86 48 


— Talcahuano • . . 


36 42 S2 


7S 8 


'^Ag^ja Point . . . 
oPiura River . • . 


5 59 20 


81 4 


. Var. 150 SO' E, 
'A Itata River, entrance 








6 SS 


80 48 


35 58 





72 62 


^Payta Point . . . 


5 S SO 


81 » 


oTopocalma Shoal, mid. 


83 55 





71 56 20 


Parina Point . . . 


4 42 SO 


81 11 


VSt. Jago, Citj . . . SS 26 SO 


70 44 


Cape Blimco . . . 


4 19 SO 


81 7 


•^ Valparaiso, 

S — Rosario Castle . . 








Pioos P<»nt .... 


3 45 10 


80 36 SO 


SS 1 


65 


71 40 25 


St. Clara Island . . 


S IS 42 


80 14 S3 


O Var. 14» 4S' E. 








Point Salinas . • . 


3 4 


80 S 


Rio Limari, entrance 


SO 45 





71 62 


Guayaquil . . . . 


2 12 12 


79 89 46 


Punta de Lengsa de 








Var. 9" 6' E. 






Baca 


SO 16 SO 


71 46 


St. Elena Point . . 


2 11 


80 48 


Port Coquimbo, 








Salango Island . . . 
Island de la Plata . 


1 38 


80 41 


— La Serena, Chnreh 


20 53 4S 


71 18 40 


1 18 45 


80 56 


Canaveral Island . . 


29 2 





71 39 


Cape St. Lorenzo . . 


14 


80 43 


Port Guasco, Outer 








Cape Pasado . • . 


.0 23 


80 20 


Rock 28 17 





71 14 


Quito, City . . . 


13 17 


78 21 SO 


For. 1S*» SO' E. 










North 




Copiapo, Hill . . . 


37 » 





71 6 


Cape St. Franciseo . 


SO 


79 52 


Nostra Senora Bay, 








Galera Point • • . 


48 


79 60 45 


— North Point . . 


25 12 





70 48 


Esmeraldas . . • . 


64 


79 23 


George's Hill . . . 


2S 31 





70 34 


Point Mangles . • . 


1 36 30 


78 50 30 


Mexillones Hill . . 


23 3 





70 27 


Tumaeo Island • . . 


1 47 


78 38 


Cobija 


22 29 SO 


70 6 


Gallolshmd . . . 


1 67 


78 31 


TarapaoaHill . . . 


20 17 





70 17 




2 29 


78 21 


Iquique Island • • 


20 13 


15 


70 13 


Gorgona Island . . 


2 62 SO 


78 4 


Pesagua Point . . . 


19 27 





70 19 


Buenaventura Bay . 


3 60 


76 66 


Arica, St. Mark . . 


18 28 35 


70 16 


Magdalene Bay • • 


3 56 


77 6 


Var. 10» 25i' E. 








Chirambira Point. . 


4 14 30 


77 16 


Ilo 


17 36 15 


71 19 


Cerro de Baudo • . 


. 4 49 


76 56 


MoUendo .... 


17 2 


15 


71 64 


Cape Corrientes . . 
St.FranciscoSolanoPt 


5 34 


77 16 


Port Hay .... 


17 1 


72 15 


6 48 SO 


77 48 SO 



^ . 
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LATITUDES and LONGITUDES. 


1 


(97) Places. 


Lat.N. 


Lon. W. 


(98) Places. 


Lat. N. 


Lon. W. 


Quemado Hill . . . 


O / M 

7 18 


' « 

77 60 


Gray's Harbour . . 


O ' n 

47 


o / « 

123 53 


Port Penas .... 


7 S2 


77 62 C 


Point Grenyille . . 


47 22 


124 1 30 


Garachin^ Point • . 


8 6 30 


78 10 15 


Cape Flattery . . . 


48 23 30 


124 22 


Isla del Rey, 






• 






— Cocos or S. Point . 


8 13 


78 40 


"g Port St. Juan . . . 


48 34 


124 8 


Panama, City . . . 


8 67 30 


79 18 30 


•| Nootka Sound . . . 


49 34 20 


126 28 30 


Vur. 7«> 0' E, 






'-' Woody Point . . . 


50 6 


127 43 


Cham6 Point . . . 


8 38 35 


79 28 30 


•i^Cape Scott . . . . 
1 Scott's or Sartine's 


60 48 


128 20 


Point Mala .... 


7 25 


79 64 






Point Mariato . . . 


7 14 


80 36 


olslands 


60 52 


129 


Quicara Islands, S.end 


7 10 


81 40 


§ Point Chatham . . 


60 19 30 


125 15 


Quibo Isle, 






^Pta^deGonzalo . . 


48 28 


122 63 


— Port Damas • . 


7 26 


81 31 








Burica Point . . . 


8 10 


82 60 


Cape Caution . . . 


51 12 


127 61 


Cape Blanco . . . 


9 30 


84 86 


Cape Swaine . . . 


62 13 


128 20 


Mount Hermosa . . 


10 11 


85 25 


Calamity Harbour . . 


53 10 30 


129 34 


. Port Culebra, entr. . 


10 42 


86 37 


Cape Ibbetson . . . 


64 4 


130 30 


.|St.Catalina Point . 


10 64 


85 47 


Brown's Passage . . 


64 20 


130 32 


|Leon 


12 20 


86 45 


Cape de Chacon . . 


64 43 


131 45 


^Realejo 

..« Point Remedies . . 


12 29 60 


87 6 30 


Cape de Mnzon . , 


54 42 30 


132 31 


13 30 


89 40 


• 






^ Nuero Guatemala 


14 7 


91 20 


§Cape St. James or 






§ Barra de Soconusco . 


16 36 


93 22 


^Hector 


51 67 80 


131 6 


^Tehuantepic . . . 


16 13 


96 24 


* Cape Henry . . . 


62 53 


132 14 80 


Palizada or Acamama 


16 33 


98 64 


:5Mawko 


53 2 


132 6 


Acapulco, Fort. . . 


16 60 29 


99 63 47 


-S Point Buck. . . . 


53 10 


132 40 


Var, go 40' E. 






^ Point Hunter . . . 


53 19 


132 47 


Tetas de Telupan, abt 


18 18 


103 20 


O Langara or 






Cape Corrientes . . 


20 24 82 


106 42 26 


g North Island . . . 


54 20 


133 2 30 


Piedra Island . . . 


20 43 


105 61 4 


*; Point Estrado . . , 


64 12 


131 6 


St. Bias 


21 32 24 


106 18 27 


0^ 






Piedra Blanca . . . 


21 34 48 


106 32 7 


Forrester's or 






Tres Marias Islands, 






St. Carlos Island, 






— South Island . . 


21 19 22 


106 16 40 


— North Point . . 


64 63 


133 21 


— St. Juanito Island 


21 46 


106 42 17 


Point Bucarelli . . 


56 12 


133 26 


Isabella Islahd . . . 


21 61 16 


105 65 47 


Cape Addington . . 


65 26 45 


133 87 30 


Gulf of California, 






Cape Pole . . . , 


55 58 20 


133 33 


— R. Mazatlan, entr. 


23 10 30 


106 35 


Cape Decision . . . 


56 2 


133 52 


— Port Guaymas , . 

— Espirito Santo I. . 


27 63 41 


110 47 15 


Hazy Islands . . . 


55 54 


184 18 


24 35 


109 68 


Cape Ommaney . . 


56 10 


134 23 30 


— Cape del Palmo . 


23 23 


109 15 


Norfolk Sound, 






— Cape San Lucas . 


22 62 28 


109 60 23 


— Cape Edgecumbe . 


67 2 


135 34 80 


Todos los Santos . . 


23 26 


110 16 48 


Cape Cross . . . . 


57 55 30 


136 17 


Morro Hermosa . . 


27 46 


114 41 


Far. 30« £. 


- 




. Redondo Island . . 


29 49 


116 10 


Cape Spencer . . 


58 12 30 


136 24 20 


Baj St. Francisco 


30 23 


116 86 


Cape Fairweather. . 


58 60 40 


137 55 


Todos Santos Bay, . 


31 66 


116 22 


Port des Francois . . 


58 36 


137 45 


Port Diego .... 


32 42 30 


116 63 15 


Behring's Bay . . • 


69 7 20 


138*24 


Point Conception . . 


34 32 


120 6 


Admiralty Bay, 






Monterey .... 


36 36 24 


121 61 46 


— Cape Phipps • . 


69 33 


139 64 


Port St. Francisco * 


37 48 80 


122 27 23 


Point Riou . . • . 


69 54 


141 30 


Cape Mendocino • . 


40 29 


124 29 


Mount St. Elias . . 


60 22 30 


141 


Port Trinidad . . . 


41 3 


124 


Cape Suckling , • . 


60 1 


143 42 


Cape Blanco or 
Orford 






Cape Hammond • . 


59 48 80 


144 26 


42 62 


124 26 


Pr. WilUam's Sound, 






Cape Gregory . • . 


43 29 


124 9 


— CapeHinchinbroke 


60 16 30 


146 26 


Cape Perpetua . • • 


44 12 


123 66 


— Port Chalmers • w 


60 16 


147 5 


Cape Foulweather . 


44 49 


123 66 


Var, 280 30' JS. 






Cape Lookout . • . 


46 32 


123 49 


— Cape Puget • . 


69 64 30 


148 16 


Colombia Riyer, 






Middleton's or Rose L 


59 32 


146 22 


~ C. Disappointment 


46 19 


123 64 


Chiswell's Islands, 






Var, 20«» 0' JS. 




— South Point . 


59 31 


149 24 



Uu 
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TABLE LVI. 
LATITUDES and LONGITUDES. 



(99) Places. 



Cape Elizabeth ' . . 

Port Chatham . . . 
3 Kor. 24» 0' E. 

[r Anchor Point • . . 

^10 East Foreland • . • 

^ West Foreland . . . 

^ Point Campbell . . 

Point Harriott . . . 

Cape Douglas . . . 

Point Banks • • . 

^I. St. Hermogenes . 

.sCape GrenyiUe • . 

"S Port St. Paul . . . 

•<l Cape Barnabas* • . 

Cape Trinity • . . 

Trinity Islands • . 
Tschirikoff I.. N. Pt. 
Schoomagen Islands, 

— South Island . . 
Halibut Islands, 

— Sannagh Island . 
Isanotzkj Str., S.entr. 

OunimackI.,N.W.Pt. 

— N.E. Point. . . 
OonalashkaI.,S.W.Pt. 

— Port lUuluk . . 
For. 19» 84' E. 
Oumanack I., S.W. Pt. 

— N. E. Point . . 
Younaska Island, mid. 
Tschegoula Island . . 
Amoughta Island . . 

. Seguam Island, mid . 
LAtcha Island, N.£.Pt. 
^— West Point . . . 
•S^itchin Island . . . 
-gAdach Island, N.E.Pt. 
^ Kanaga Island, N. Pt. 
gTanaga Island, Bay . 
•5 — North Point . . 
o Bmlee Island . • . 
;^Amatignae Island • . 

Amtschitka I., W. Pt. 

— East Point . . . 
Rat Island .... 
Tschegoula Islands . 
Kiska Island, N. Pt, . 
Boulayr Island 
Semitsch Iriands < 
Ag^ttou Island 
Attou I., E. Point 

— West Point . , 

— Massacre Bay , 

Bhering's Island,S.Pt. 

— North Point 
Mednoi or Copper I., 

— North Point . 



Lat. N. 



59 9 
69 14 

59 39 

60 4S 

60 42 

61 8 
60 24 
58 62 

68 40 
68 10 
67 S4 
57 46 
57 10 
56 46 

66 SS 
65 64 















Lon.W. 



0jl52 6 

161 SO 

162 
162 18 
162 SO 
16S S8 



SO 

SO 

60 







SO 



16S S6 
01166 8 



64 46 



54 27 

64 S4 

54 45 

54 60 

55 IS 

65 62 

52 61 
5S SO 
62 40 
52 40 
52 SS 
52 22 
52 S2 



62 
52 
62 
52 



6 

11 

6 

4 



61 62 

62 S 

51 66 
61 6 



61 4S 
51 S4 

51 48 

52 14 
52 22 
52 42 
5S 6 
52 43 
52 68 

62 68 
52 60 

54 21 
66 22 












26 


















. 54 62 SO 



161 27 
161 14 

151 39 

160 68 

161 16 
149 38 

161 48 

162 60 



163 

163 28 

165 10 
163 36 

167 47 

166 32 

168 60 

167 16 
170 15 
170 34 
170 46 

172 18 

173 40 

175 20 

176 6 
176 22 

176 60 
178 2 
178 
178 40 
178 65 

East 

178 46 

179 40 
178 24 
178 22 

177 60 



176 
174 
173 
173 
172 
173 



13 

38 
30 
17 
12 



166 44 

166 66 



I 




!; 

o' 

I 















160 























01 






















167 32 SO 



(100) Places. 



Mednoi or Copper I., 
— South Point . 



St. George's Islands 
^Sea Otter's Island 
JSt. Paul'slsknd . 
"I Numwack I., N.E. Pt. 

1 — South East Point . 
^Matwi or Gore's I., 
Jj— • Cape Upright . . 
^^t. Lawrence Islands, 

2 - S. W. end . . 
^-N.W. Point . 

— East Point . . 
King's Island • • 
Bhering's or 

Gwozdiff*s Islands 
Aleaska, S.W. Point . 
Bristol Bay, 
~ Ougaguck R. entr. 
~ Cape Etolin 
~ Cape Constantine . 
~ Hagemersta Island, 

Cape Calm . • 

— Cape Newham • 
Shoal Ness ... 
Shallow Water Point 
Cape Stephens . • < 
Cape Denbigh • • , 

"^ Cape Rodney • . . 
§ Cape Prince of Wales 
'I Cape Lowenstem • 
ig Kotzebue's Sound, 

— Cape Krusenstem 
Fsr. 260 40' £. 

— Chamiso Island 
Far. Sl« 10' £. 
Point Hope • • . . 
Cape Lisbnme . • < 
Icy Cape .... 
Point Barrow . • , 
Var. 42» 16' £. 



Point Beechey. • .70 24 
Return Reef . • . 70 26 
For. 4V 20' E. 
LionandRelianceReef|70 12 
Flaxman's I., N. side 70 11 

j Barter Island, W. end 70 5 

•r Point Manning 



8 



Point Griffin 



-^ Icy Reef . . • . 

g Demarcation Point . 

I Herschel Island. S.Pt 

SBabbageR., Pt. Kay 

^ Var. 460 16' E, 
Point Sabine • • 
Pelly Islands • . 
Gar^ I., N.W. end 
Kendall's Island, mid. 
EUice I., S.W. side 
Refuge Core . • 



Lat.N. 



54 32 40 



56 36 

57 2 
57 6 
60 32 
60 




15 






60 17 



63 SO 
63 46 

63 18 

64 62 

66 60 
64 41 

57 62 

58 38 
58 28 

68 S3 
68 41 
60 
63 6 

63 SS 

64 23 
64 39 
66 35 
66 16 
















SO 

30 



SO 



SO 




67 4 
66 13 11 



68 20 
68 62 

70 17 

71 26 






so 






63 

SO 



70 
70 



69 43 
69 41 
69 33 
69 18 



11 

SO 


so 


38 
45 




Lon. £. 



168 10 61 
West 

169 

170 10 SO 

170 
166 26 
165 7 

172 SO 

171 S6 
171 41 

168 48 

168 



169 
163 26 

167 24 
158 20 

168 45 












161 
162 
162 
162 
162 
161 
166 
168 
166 



11 

19 SO 





40 
17 
40 
20 

36 












163 37 

161 46 

166 46 

166 10 

161 40 

166 10 



149 S5 
148 62 








146 
146 
143 
14S 
142 
141 
141 
139 
138 



61 
49 67 
64 56 
35 
43 
29 46 
7 
S 10 
10 SO 



137 SS 

136 32 
135 40 65 
135 16 
135 47 
132 33 






__, 




r— ^ 
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LATITUDES and LONGITUDES. 




(101) Places. 


LatN. 


Lon. W. 

* 


(102) Places. 


Lat. S. 


Lon. W, 


Toker Point • . . 


o / « 

69 87 60 


f n 
132 15 


River Plate, 


' n 


t 


Far.50o43'£. 






— BuEMOs Ayres . . 


34 36 


58 24 45 


Point Warren . . . 


69 47 


131 35 


— Colonia .... 


34 28 


57 53 


Cape Dalhouaie • • 


70 16 


129 18 


. — Montevideo, Light 


34 63 30 


56 16 


Cape Bathurst . . . 


70 36 


127 35 


$ — Maldonado Bay, 






Cape Parry .... 


70 6 


123 35 


^ East Point . . . 


84 57 15 


54 49 


For. 66<»47'^. 






^ - Gorriti I.,N.W.Pt. 


34 56 


64 60 30 


Barrow Island . . . 


69 40 7 


123 33 32 


S — Flores Island, Light 


34 56 30 


55 64 


Cape Ljon .... 


69 46 25 


122 50 55 


3 ~ Lobos Island • . 


35 1 16 


54 44 32 ' 


Point Deas Thompson 


69 45 


121 20 


OqCapeSta. Maria . . 


34 40 


54 1 30 


Var. 63'> 0' E. 






Rio Grande, 






Point Tinnej . • . 


69 20 1 


119 42 


— Port St. Pedro. . 


32 


62 3 


Point Clifton . . . 


69 13 15 


118 27 


St. Catharine's L, 




• 


Cape Sir W. Hope . 


68 58 23 


116 26 


— South Point • . 


27 61 30 


48 41 


Point Cockbum . . 


68 52 


115 


— North East Point 


27 26 9 


48 28 30 


Cape Krusenstem 


63 22 


113 46 


— Point Rapa . . . 


27 22 81 


48 32 7 


Bazil Hall's Baj, 






— Desterro Church • 


27 35 36 


48 39 63 ■ 


— Cape Heame . . 
Cape Kendall • . . 


68 12 


114 52 


Anhatomirin Island, 




1 


67 58 26 


115 18 


— Sta. Cruz Fort . . 


27 25 32 


48 40 -69 1 


Point Tumi^ain . . 


68 18 50 


109 25 


Var. 70 20' JB. 
Arvoredo Island . . 


27 16 47 


1 
1 

48 29 




XXrV. The EAST COAST of AMERICA 


Itapacoroya Point 
Remedies Is., S. end . 


26 47 18 
26 29 28 


48 44 6 , 
48 41 44 


from CAPE HORN to CAPE SABLE. 


Tamboreti Is., S. end 
St. Francisco River, 
— Joad Dias Point . 


26 20 64 


48 88 45 




South 


West 


26 6 S3 


48 89 41 


Caps Horn .... 


55 68 30 


67 21 16 


Guaratuba River, 






Var. 220 80' E. 






— Caiuva Mount • . 


26 49 30 


48 41 28 


Bamerelt's Islands . 


56 49 


66 49 30 


Itacolomi Rocks . • 


26 60 2d 


48 32 39 


^Erout's Islands . . 


55 32 15 


66 47 30 


Coral Rock • . . . 


25 46 49 


48 30 6 


I^LeMaire's Strait, 
^ — Cape Success . • 






:g Paranagua Bay, 






56 1 30 


65 17 30 


g — SouUi Island • . 


25 34 8 


48 26 60 


•^ — Bay of Success 


54 49 45 


65 15 


oq Var. 7° 39' E. 






"^Stoten Island, 






'^Isle do Mel, S« end . 


25 32 43 


48 25 40 


S — Cape St. John . . 


54 47 10 


63 42 30 


•gFigoRock . . . . 
iCastilloRock . . . 


25 22 6 


48 35 


g - New Year's Harb. 
Cape St. Ines . • . 


54 48 55 


63 69 30 


25 15 44 


48 3 4 


54 8 


66 57 45 


^ Bom Abrigo Island . 


25 6 49 


47 57 36 


Cape St. Sebastian . 


53 27 


67 59 


1 Jurea Point . . • . 


24 32 40 


47 18 55 


Strait of Magellan, 






Cc^LittleQueimadal. . 


24 21 26 


46 54 82 


~ Queen Catharine's 






Grand Queimada I. . 


24 28 21 


46 46 35 


Foreland .... 


52 41 


68 26 30 


Laage Island . • . 


24 18 6 


46 47 35 


— Cape Virginia • . 


52 21 


68 17 40 


Port of Santos, 






— Cape Froward . . 


53 53 20 


71 11 


— Point Taypu . . 


24 1 11 


46 30 20 


Rirer Gallegos, 






Var. 60 I' E. 






• ~ Graciosa Dios Pt. 


51 43 


69 7 


— Point GroBsa . , 


23 69 24 


46 24 ^9 


*s — Cape Fairweather 
E^ta. Cruz Harbour . 
■SPort St. Julian . . 
(V^ Port Desire. . . . 


51 33 


69 


Moela Island • , . 


24 1 66 


46 21 52 


50 17 30 


68 31 30 


Lage de Santos . . 


24 18 3 


46 17 31 


49 8 


67 43 30 


Mount Trigo • . . 


23 61 4 


45 61 47 


47 45 


66 3 30 


Alcatrade Island . . 


24 6 6 


45 46 )32 


Cape Blanco • • . 


47 16 


65 39 30 


Toquetoque Island . 
St. Sebastian's Island, 


23 60 19 


45 85 84 


St. George's Bay, 








/ 


— Port Cordova . . 


46 46 


67 27 30 


— Point Seputuba . 


23 56 3 


45 29-62 


— Port Malaspena . 


45 11 15 


06 40 


— Point Pirasomungo 


23 67 32 


45 20 18 


PortMolo .... 


46 3 


66 2 


Var, 40 44' E. 






Port St. Antonio . . 


45 2 30 


65 49 


— Villa Nueva . . 


28 46 52 


45 26 42 


Port St. Elena, obs. . 


44 29 45 


65 29 45 


Point das Ostres . . 


23 34 5^ 


45 17 9 


PortValdes . • . 


42 80 


68 40 30 


Porcos Island, S. end 


23 33 38 


45 10 8 


Rio Negro, entr. . . 


40 59 


63 4 


Busios Is., S. £. end . 


23 44 27 


45 6 49 


Cape Corrientes • . 


38 


67 40 


Victoria Island . . 


23 47 42 


45 13 35 


Riyer Plate, 






Point Grossa . • . 


23 28 15 


46 7 5 


— Cape St. Antonio . 

— Point Piedras . . 


36 19 30 


66 42 30 


Couves Islands • . 


23 25 54 


44 67.39 


35 27 67 9 


Joatinga Point . . . 


28 18 30 


44 38.47 
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LATITUDES and LONGITUDES. 




(103) Places. 


Lat. S. 


Lon.W. 


(104) Places. 


Lat. S. 


Lon.W. 


Grande I., S.W. Pt. . 


O ' U 

23 15 12 


O ' H 

44 29 13 


— Jaburu • . • . 


* » 
12 67 86 


< a 
88 85 41 


George Greco Island, 






— Mount St. Amaro . 


18 1 8 


38 45 15 


— S.W. Point . . . 


23 15 11 


44 19 27 


Baj of Santos, 






Marambaja Hill . . 


23 5 9 


44 8 19 


— Frades Island . . 


12 49 28 


38 37 45 


La Gabia or Gayia . 


22 59 


43 22 43 


St. Salvador or Bahia, 






Rio Janeiro or 






— Mount Serati . . 


12 65 58 


38 80 49 


- St. Sebastian • . 


22 54 15 


43 15 60 


— St. Antonio . . . 


13 11 


38 31 84 


Far. 3<»40'£. 






For. !• 68' W, 


• 




Ratos or Rat Island . 


22 53 16 


43 14 69 


Itapuanzlnho Point . 


18 59 


38 27 55 


Sugar Loaf .... 


22 56 8 


43 14 28 


Itapuan 


12 67 3 


38 21 28 


Gloria 


22 54 42 


43 15 34 


Jacuipe River, entr. . 


12 41 52 


38 7 28 


Redondo or Round I. 


23 3 45 


43 17 4 


Garcia de Avila . . 


12 82 26 


38 43 


Marica Islands . • . 


23 53 


42 69 68 


Rio Real, S. Point . 


11 28 4 


37 20 13 


Cape Negro . • . 


22 57 10 


42 44 64 


Os tres Irmaos or 






Cape Frio .... 


23 1 18 


42 3 19 


Three Brothers . . 


11 15 87 


37 9 68 


Far. 2« 30' £. 






Vasa Barns River • 


11 11 


37 16 61 


PapagoTOs Islands, 
— N. E. end . . . 






St Francisco R.,S.Pt. 


10 28 50 


36 28 22 


22 52 9 


41 68 20 


Far. 8« 10' W. 






Anchora Is., £. end . 


22 46 26 


41 60 67 


St. Antonio Mount . 


9 22 17 


35 35 6 


Cape Buzois . . . 


22 46 S 


41 65 63 


Porto Frances • . . 


9 89 45 


85 41 19 


St. John's Hill. . . 


22 32 26 


42 6 19 


:3*Quinto 


9 16 18 


35 22 25 


St. Ann's Is., largest . 


22 25 


41 46 22 


§ St. Bento .... 


9 4 56 


85 16 67 


Cape St. Thomas, abt. 


22 8 


41 


;^Tamandar6 Fort . . 


8 48 24 


86 6 


Point Maruba . . . 


21 11 


40 60 


vFermoso River . . 
...Aleixo Islands. . . 


8 89 40 


36 4 22 


Mount Benerente . 




20 55 21 


40 49 24 


8 85 49 


86 46 


Guarapari . . 
• Calvaao Island 




20 48 66 


40 32 42 


SMaracaj 


8 29 26 


34 69 87 




20 44 8 


40 27 8 


O Cape St. Augustine . 


8 20 41 


84 66 42 


y Rasas Island • , 




20 42 42 


40 24 31 


^ Far. 40 80' W. 






^ Jicu Point • . , 
S^Jicu Island • . . 




20 26 1 
20 23 9 


40 22 1 
40 20 30 


^ Rosario 

Pemambuco, 


8 9 18 


34 55 62 


^Pacotes Rocks. , 




20 21 2 


40 17 29 


— Recife, Tower . . 


8 4 7 


84 52 44 


1 Var. ©0 56' E, 


r 




— Fort Picao . . . 


8 8 27 


34 61 60 


^Espiritu Santos Bay, 






Var. 4'» 45' W. 






^ — Mount Moreno 
5 — Victoria, Town . 
^ — Point Tubarao . . 


20 19 23 


40 19 25 


Olinda 


8 69 


84 60 48 


20 19 


40 23 


Sta. Maria Farinha . 


7 66 43 


84 60 36 


20 16 22 


40 17 29 


Rio Aye, entrance 


T 47 13 


34 60 85 


Rio Doce, entr. • . 


19 36 57 


39 61 21 


River Goyana, entr. . 
Pilar, Village . . . 


7 87 44 


84 49 8 


Var. 0» 5' E, 


■ 




7 35 85 


34 47 47 


St, Matthew's R. entr. 


18 37 10 


39 45 5 


R. Grande de Gojana 


7 80 40 


34 48 22 


Abrolhos Is., largest . 


17 67 44 


88 41 64 


Cape Branco . • . 


7 8 22 


34 48 6 


For. 0o46' IV. 






North Paranahjba . 


T 6 3 


34 68 


Parades Shoals, N.end 


17 56 45 


38 64 20 


Paranahjba River, 






Prado, Town . . . 


17 21 28 


39 12 19 


— Fort Cabedello . 


6 67 60 


84 60 11 


Columbiana . • . 


17 6 1 


39 11 68 


Point Lucena . . . 


6 63 35 


34 52 35 


Cramimuan R., entr. . 


16 61 12 


39 9 29 


Traico Bay, N. Point 


6 41 15 


84 67 23 


Mount Pascal • . . 


16 54 8 


39 25 25 


Formosa Bay, S. Pt. . 


6 28 12 


35 19 


Porto Seguro , \ . 


16 26 50 


39 3 18 


River Cunhao . . . 


6 17 10 


85 8 26 


For. 0«» 64' W. 






Point Pipa .... 


6 12 63 


35 3 42 


Santa Cruz .... 


16 18 50 


89 1 49 


Point Negra . . . 


6 62 52 


85 12 5 


Belmonte .... 


15 51 4 


38 64 13 


Rio Grande, Fort . . 


6 46 


85 14 81 


Commandatuba • . 


15 25 20 


38 66 22 








Unha. ..... 


14 59 7 


38 67 45 
89 10 


. Cape St. Roque • . 
"3 Var. 4° 65' W. 
i 5 Point Petetinga . . 


6 28 17 


35 17 10 


St. George dos Ilheos 


14 49 25 


Os Ilheos . , . . 


14 47 23 


38 68 58 


6 21 85 


85 19 80 


Contas ..... 


14 18 6 


SO n 2 


^ Point Calcanhar . . 
^Lavandeira Breakers . 


6 8 20 
4 54 40 


35 80 40 
86 2 10 


Mula Point .... 


13 63 6 


38 66 87 


Queip6 Island . . . 


13 50 58 


38 66 85 


"g Ureas Breakers . . 
§ Point Tubarao. . . 


4 61 82 


36 18 35 


Bojpeda Island . . 


13 37 43 


38 66 85 


6 1 49 


36 28 10 


St. Paul's Mount . . 


13 21 63 


38 64 8 


;^ Point do Mel . . . 


4 65 17 


36 69 16 


Itaporica Island, 






t! Reteiro Pequino . . 


4 48 16 


37 19 16 


— South Point. . . 


13 7 33 


38 46 21 


'l^Reteiro Grande . . 
] Aracati Mount . . 


4 36 20 


87 82 66 


— N. S. de Penha . 


12 59 IG 


88 36 24 


4 42 10 


87 54 60 
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(105) Places. 


Lat.S. 


Lon.W. 


(106) Places. 


Lat. N. 


Lon.W. 


Point Macoripi . . 


8 41 50 


o / » 

38 80 51 


Margarita, 


o t » 


• « 


Var. 3» 0' W. 






— Pampatar . . . . 


10 69 15 


63 53 80 


SeARA or ClARA • . 


3 42 58 


38 33 58 


— Balena Point • . 


10 59 


68 51 45 


Mount Melancia . . 


3 11 40 


39 19 31 


— North Point . . 


11 10 80 


63 58 30 


Perpambuqninho . . 


3 1 50 


39 37 28 


-— Galera Point . . 


11 6 30 


64 4 30 


Patos Rirer, entrance 


2 58 50 


39 40 3 


— Tuna Point . . . 


11 6 30 


64 18 


Jericacoara Point . . 


2 47 28 


40 27 25 


— Sandy Point . . 


10 59 


64 29 80 


Camercim River, entr. 


2 50 


40 45 5 


— Mangles Point . . 


10 52 


64 9 


Tapuya Mount . . . 


2 58 25 


40 50 39 


Blanquilla, 






Iguarassu Rirer, entr. 


2 52 27 


41 38 12 


— North Point . . 


11 54 30 


64 41 50 


Tutoya River, entr. . 


2 41 13 


42 12 11 


- S. E. Point . . . 


U 48 80 


64 40 15 


Perguicas R., E. Pt. . 


2 41 27 


42 27 11 


.Tortuga, 






LancoesGrandes,E.Pt 


2 26 12 


43 1 


•§ — S. E. Point . . . 


10 55 


65 16 60 


.^Alegre Mount . . . 


2 20 17 


43 13 14 


§— West Point. . . 


10 56 30 


66 29 30 


§ Far. Oo 0' 






^ Orchilla, East end . 


11 49 


66 9 80 


l&St. Ann's Breakers, 
? — East Point . . . 






-a — West end ... . 


11 49 


66 15 40 


2 12 38 


43 29 39 


|Two Fathoms Shoal . 


12 9 15 


66 9 20 


^StAnn'sI.. N.E. Pt. 


2 14 44 


43 88 26 


g Los Roques, S.E. Pt 


11 47 


66 39 


S CoreaGrandeBreakers 


. 




^ - Salt Kay, W. Pt. . 
^ - N. E. Kay . . . 


11 46 


66 64 


{3 — North Part . . . 


2 10 55 


43 57 41 


11 68 40 


66 42 20 


< Maranham Island, 






&N — West Kay . . . 
A ves or Bird^s Islands, 


11 50 


67 1 


w _ White Down on 










< North side . . . 


2 24 36 


44 4 18 


'- East end . . . 


11 57 80 


67 80 30 


— Fort St. Marcos . 


2 28 22 


44 16 3 


— West End . , . 


11 59 80 


67 46 80 


— Fort St. Antonio . 


2 29 24 


44 16 56 


Buenayre, N. Point . 


12 19 15 


68 lo 


Far. !• 37' W. 






— Rasa or S. Point . 


12 2 80 


68 21 80 


— St. Luias .... 


2 30 44 


44 16 9 


Curacao, N. Point . 


12 24 


69 16 20 


Alcantara .... 


2 23 33 


44 23 7 


— Fort Amsterdam . 


12 16 15 


69 8 


Mount Alegr6 . . . 


2 17 16 


44 20 5 


Little Curacao, N. end 


12 


68 44 30 


Mount Itacolimi . . 


2 8 38 


44 24 33 


Oruba, S. E. Point . 


12 23 45 


69 69 80 


Shoal of Manoel Luis 












- West Rock . . . 


51 25 


44 14 45 


Cape Three Points ♦ 


10 46 15 


62 46 


Var. oo 57' JB. 






Cape Malapasqua . . 


10 42 60 


68 6 35 


Appleton'fi Shoal . . 


45 


44 10 


CVMANA 


10 27 87 


64 15 16 


Sjlva Shoal .... 


32 


44 17 21 


Porto Mochima, entr. 


10 24 


64 26 30 


Para or Belxm . . 


1 28 


48 35 


Borracha I., N.E. Pt. 


10 19 30 


64 49 20 


Cape Magoarj . . . 


17 


48 33 


Barcelona, Castle . 


10 13 15 


64 48 20 




North 




Pirittt Isles, mid. . . 


10 9 


65 1 35 


Cape North .... 


1 51 


60 9 


Unare Island, middle. 


10 5 30 


65 21 15 








Cape Codera . . . 


10 35 64 


66 11 30 


Oyapok River, 






Point Chuspa . . . 


10 89 30 


66 26 30 


— St. Louis, Fort . 


8 57 


61 41 


La Guayra, Road . . 


10 87 


67 1 35 


Cayenne, Flagstaff . 


4 56 19 


52 14 45 


^Caracas 


10 80 


67 55 


Far. 20 28' £. 






SPortTuriamo . . . 


10 29 10 


67 57 20 


Surinam R. ,Brams Pt. 


5 56 


55 15 


J Porto Cabello, entr. . 
oTucocas Point . . . 


10 29 45 


68 7 35 


. — Paramaribo • . . 
IS River Demerarj, 


5 49 


55 13 30 


10 50 


68 20 5 






^St. Juan's Point • . 
JUbero Point . . . 


11 9 


68 31 35 


|»— Corrobano Pt., Lt. 


6 48 


58 1 35 


11 19 30 


68 49 15 


a — George Town , . 


6 47 


68 I 


§ Manzanille Point . . 


11 31 15 


69 24 5 


^ Cape Nassau . • . 


7 32 


58 49 


;3 Vela de Coro . . , 


11 26 80 


69 42 5 


Guayma River, entr. 


8 25 


59 52 


Cape St. Roman . . 


12 11 


70 8 35 


Orinoco River, 






Sta. Anna de Coro . 


11 24 


69 49 50 


— Point Barima . . 


8 44 30 


60 3 


Zapara Fort . . . 


10 58 80 


72 31 30 


— Old Guayana . . 


8 8 24 


62 23 


Maracaybo . . . . 


10 39 


71 45 


— Angostura . . . 


8 8 11 


63 55 20 


Point Espada . . . 


12 4 


71 11 50 








Bahia Honda, entr. . 


12 20 


71 50 35 


TheTe8tigos,N.E.Pt. 


11 24 30 


63 9 30 


Cape La Vela • . . 


12 11 


72 15 35 


La Sola ..... 


11 19 30 


63 39 45 


La Hacha . . . . 


11 33 30 


72 58 55 


Los Frayles, N. Rks. 


11 15 30 


63 50 


Cape St. Augustin . 


11 16 


73 40 5 


Marg^ta, 






C. St. Juan de Guia . 


11 20 45 


74 4 20 


— Mosquitos or 






Cape de la Aguja . . 


18 18 30 


74 16 20 


S. E. Point . . . 


10 53 


63 59 


Santa Mart^ . . . 


11 15 


74 17 35 
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(107) Fltmi. 


Lat.N. 


Lon.W. 


(108) Places. 


Lat.N. 


Lon. W. 


Magdalena Hirer, 
-^ Kio Viago, entr. • 


• / M 


o ' # 


Hat Kay Reef, S. end 


17 6 


o / « 

87 40 


11 6 


74 47 35 


Tumeff Kays, 

-- Kay Bokel . . . 






~ Ceneia entr. • . 


11 6 20 


74 56 20 


17 9 40 


87 66 


SaTuiilla Point . 




11 Si 


75 8 


— > Maugre Kaj • . 


17 87 30 


87 41 


Morro HennOBO . 




10 68 


76 4 45 


English Kaj . . . 


17 19 30 


88 2 30 


Caaeabel Rook . . 




10 6S 10 


76 7 45 


StGeorge'sKaj,S.Pt. 


17 88 


88 2 


Golera Point . . 




10 47 


76 29 5 


Ambergris Kaj, S. Pt. 


17 49 


88 1 


Cmoaa Point . , 




10 84 15 


76 85 50 


Northern Triangles, 






Cartagena, Popo 




10 26 


75 87 6 


— South end . • . 


18 20 


87 20 


Salmedina Slroal , 




10 28 


75 44 85 


— North end . , . 


18 46 


87 16 


Jlotario Isles, largiest 


10 11 


76 49 35 


Cosnmel, S. Point .20 16 45 


86 56 


^ St. Bernardo Islands, 






— North Point . .'20 39 


86 44 


^ ~ Tintipan Island . 
"ISantiagodiTola . . 


.9 48 


75 56 30 


AiTowsmith's Bk.niid. 


21 8 


86 21 


9 80 45 


76 89 50 


Punta Brava • . . 


21 


86 44 


4 Port Aspata, entrance 


9 25 


76 61 65 


Cape Catoche . • . 


21 34 


86 57 30 


^raeste Island . . . 


9 28 80 


76 16 6 


Mount Notiperderas . 


21 10 


90 2 80 


xGulfof Darien, 






Campeche, Town • . 


19 51 


90 30 


^ ~ Point Arenas • . 


8 88 


77 6 


Alacran Shoal, 






1 ~ Cape Tibnron « . 


8 41 15 


77 26 85 


~ Peres Island • . 


22 22 


89 41 


WCaireto 


8 47 15 


77 88 85 


Negrillo Bank . . . 


23 26 


90 12 37 


Pinos Island, N. Pt. . 


9 1 80 


77 50 80 


Arenas or Sandy I. . 


22 8 


91 20 


Cayo Ratones . • . 


28 


78 20 5 


New Shoal .... 


21 50 


01 55 


Pomt St. Bias . ; . 


9 84 86 


70 2 5 


Triangle 


20 53 


92 10 


Point Manzanillo . . 


89 80 


79 86 60 


Obiso or Bishop's Sh. 


20 80 


92 12 


Puteio Vblo or 






The Areas .... 


20 12 


91 56 


PoBTo Bkixo • . 


24 29 


79 43 40 


Jarinal Point • • . 


19 12 80 


90 66 30 


Point Toro .... 


*9 23 45 


80 1 20 


Jioalango Point . • 


18 41 30 


91 54 


Chairres 


21 


80 4 5 


Barra de St. Pedro . 
Barra de Tabasco • . 


18 40 
18 84 16 


92 29 30 
92 39 13 


^^ ^^^•^J ^ ^»^ ■ ■ W 9 V 


Port Cartage • « . 


10 4 


82 85 


B. de Chiltepeque . 


18 26 30 


93 3 


Port St. Juan 






Tupilco River, entr. • 


18 26 


93 26 


de Nicaragua, 






B. de CoaaacoalooB . 


18 8 


94 22 


— Point Arenas • . 


11 


82 44 


La Barilla .... 


18 9 


04 85 


Bluefields or 


, 




Point St. Juan . • . 


18 18 D 


94 38 


New SegoTia • • 


11 49 


83 2 


RocaPartida . , . 


18 43 


05 6 


Roncador .... 


18 36 7 


80 8 3 


Barra de Alvarado 


18 46 


95 43 


Serranna, N. aide • . 


14 28 86 


80 15 


Anton Lixardo Point • 


19 8 


95 66 


— Soath aide . , . 


14 18 17 


80 15 


Vera Cruz, Light . 


19 12 15 


96 7 12 


Seiranilla, £. side • 


15 45 20 


79 61 15 


Oriaava Peak . • • 


19 2 17 


97 12 16 


Cape Oraoios a Dios 


14 55 


82 46 


Cofre di Perota • • 


19 32 64 


97 8 


gC^M Camaron . . . 


16 2 


86 14 


§ MEXICO .... 
nCapeRoxo .... 


19 26 46 


99 6 SO 


1 Cape HondniM • . 


16 


86 6 


21 35 


97 23 


-gTroziUo 


15 54 


86 2 


£ Barra de Tampioo • . 
Barra de Tordo . . 


22 16 66 


97 62 


,« Swan Islands, S.E. Pt. 
^Albion 6h.,£.N.£.end 
>Giianaja or Bonaoca, 


17 22 80 


88 61 


22 52 


97 64 


18 66 


88 9 


Barra de Santander . 


28 46 


97 68 






Boquillas Cerradas . 


25 


97 40 


§"— North Eaft IVnnt . 


16 81 20 


86 65 30 


River de S. Femuido 


25 20 


97 29 


^Barbnrat Island . . 


16 27 


86 10 


Barra de Santiago . . 


26 6 


97 10 


Raataa or Rattan, 






Barra de S. Bernardo 


28 66 


05 48 


— West Point, about 


16 16 


86 61 


Point Culebraa . . 


29 15 


94 48 


Cape Three Points . 


15 58 


88 84 


Barra del R..Sabina . 


29 86 


94 2 


Teemarsh Biver . . 


16 59 


88 56 


R, Mermentan, entr. . 


29 80 


92 65 


Moho River . . . 


16 3 80 


88 49 


Fierro Point . . . 


29 12 


91 28 


Point Icaoos . • . 


16 15 


88 86 








Point Placentia . . 


16 28 


88 24 


— S.W. entrance . . 


28 58 


89 29 


Sittee Rirer . • . 


16 48 


88 19 


9 ~ South entrance 


28 58 


89 11 


Manati River . • . 


17 14 


88 19 


1 - Frank's.I., Light . 
QQ ~ Baliz^ .... 


29 8 30 


89 6 


Seboon Rirer . . . 


17 25 


88 15 


29 7 30 


89 10 


Beuzb, Fort George . 


17 29 29 


88 11 15 


^ — Pass & rOutre . . 


29 li 


89 8 


Glover's Reef, N.end 


16 54 


87 40 


"g New Orleans . . . 


29 57 80 


90 6 17 


— South End, about . 


16 41 


87 49 


;S Mobile, Bar . « . 


30 10 


88 10 


Half Moon Kaj, Light 


17 12 45 


87 33 


Vwr. &> 58' £. 
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LATITUDES and LONGITUDES. 




(109) Places. 


Lat. N. 


Lon.W. 


(110) Places. 


Lat. N. 


Lon. W. 


Mobile, Town . . . 


f M 
30 39 


' H 

88 12 


Orange Kays, mid. . 


/ » 
24 65 30 


/ H 

79 7 


Pensacola, Bar . . 


30 18 


87 16 


Roqulllas • . . . 


24 52 


79 8 


Pensacola, Town . . 


30 23 43 


87 11 18 








Sta. Rosa Baj, entr. • 


30 23 


86 36 


Salt Kaj Bank, 






St. Andrew's Island . 


30 1 


85 61 


-AnguiUaKa7,WeU 


23 31 


79 29 


C«peSt.Bla8 . . . 


29 38 


85 40 


-Salt Kay . . . 
— Elbow Kay . . . 


23 42 


80 20 


Apalach§ or St. Mark 


30 12 


84 30 


23 65 


80 25 30 


Anclote Kay, mid. . 


28 20 


88 12 


— Dog Roclu, mid. . 


24 3 


79 49 


Spiritu Santo Bay^ent. 


27 42 


82 52 








Boca de Sarasota . . 


27 17 


82 39 


Guincho orGingerKay 
Lobos or Seal's Kay . 


22 47 


77 57 


Carlos Bay, entr. • . 


26 37 


82 12 


22 24 


77 29 


Pnnta Larga, or 






Diamond Point . . 


22 9 


77 12 


Cape Roman . • • 


25 60 


81 46 


^ St. Domingo Kay . . 
§ Kayo Verde, E. end . 
(^Jumentos, 


21 45 


75 45 


Cape Sable .... 


25 1 


81 10 


22 


75 13 30 






XXV. THE WEST INDIA 11 


5LANDS. 


1 — Brother's Rocks . 


22 


76 45 






J - KaySal orRaggedl. 
•§ — Man of War Kay, 
^ North end . . . 


22 11 80 


75 46 










Bermudas or 






22 17 20 


76 48 40 


Somor's Islands, 






« Yuma or Long Island, 






— St. George Town . 


33 22 


64 43 


w — South Point • . 
^ Var. 60 0' E. 


22 50 


74 52 


~ St. David's Head . 


32 21 


64 41 






-~ S. extreme of land 


32 12 


64 63 


— Great Harb., entr. 


23 6 


74 62 30 


-WreckHiUorW.end 


32 16 


64 57 


— Michael's Bank . 


23 9 15 


74 45 30 


Far. 20 60' W. 






— North end . . . 


23 30 37 


75 20 


— North Rock . . 


32 29 26 


64 49 30 








- Mills' Breaker • . 


32 24 


64 40 


St. Salvador or Cat L, 








. 




— Colomba8orS.E.Pt. 


24 8 


76 11 30 


Matemillo Bank, 






— Hawk's Nest, or 






-^ North end . • . 


27 51 


79 10 


S.W. Point . . . 


24 10 


75. 27 


.Matemillo Reef, 






LittieCatL,N.W.Pt. 


24 34 38 


76 61 


«-N.W. end . . . 


27 34 


79 9 


Conception I., S. end 


23 48 46 


75 2 


;§ Outer part of 






Southampton Reef, 






tt Western Reef • • . 


27 6 


70 12 


— North End . . . 


24 2 


74 67 


i Memory Rock . • . 
*| Great Bahama, 


26 65 


79 2 


Rum Kay, £. end 


23 38 40 


74 46 20 






— West End . . . 


23 39 


74 66 36 


0^ - West end . . . 


26 41 


79 1 


WatUng's I., S.W. Pt. 


23 68 27 


74 32 


•3i — S. £. end • • • 


26 28 


78 40 


~ Rock at N. end . 


24 10 30 


74 24 30 


S Hole in the Rock. . 


25 60 


77 7 


FBr.6o0'E, 






^ Far. 4« 60' JB. 






^Attwood's Kay, oc 
e Samana, £. end • . 






Abaco I., N. £• Pt. . 


26 19 


76 56 


23 3 10 


73 45 


Elbow Reef . . . 


26 38 


76 61 


.§ . Western Reef . . 


23 8 60 


73 56 50 








"^ — Southern Reef. . 


23 1 45 


73 61 


Eleuthera, S.E. Point 


24 38 


76 4 


|)Planaor FlatKay,mid. 


22 34 10 


73 40 


— Governor's Hr, 


25 12 


76 12 


s Crooked Islands, 






~ James' Cistern 


25 20 


76 16 


^ ~ Rock just above 
^ Water 






— Harbour I., E. end 


25 30 


76 34 


22 43 45 


73 50 


— Egg Island, Reef . 


25 33 45 


76 55 30 


g — N. £. Reef, end . 


22 47 


73 62 45 


je Douglas' Passage, ent. 


26 8 SO 


77 2 45 


— N. E. Point . . . 


22 44 30 


78 54 20 


8 New Providence, 






— Bird Rock . . . 


22 51 


74 24 15 


^ — Nassau, Light • . 


25 5 


77 18 15 


— Fortune I., S. Pt.. 


22 32 


74 25 


1 Var. 6» 30' £. 






— Castle Island • . 


22 7 30 


74 18 45 


^ Berry Islands, 

« — Upper Club Point 

2 — Great Stirrup Kay, 


25 23 


77 47 


Miraporvos, 

*~ North Rock . . 


22 7 60 


74 31 40 






~ South Kay . . . 
-- Shoal, S. £. end . 


22 6 


74 31 15 


S N. £. end • • . 


26 46 30 


77 51 


21 68 30 


74 26 30 


(3 Little Isaac . • • . 


25 69 


78 62 


Diana's Reef . • . 


22 29 80 


74 35 


Great Isaac, mid. . . 


26 2 


79 S 


Monkey Shoal • . • 


22 29 


74 49 


Moselle Shoal . « . 


26 60 


79 16 


Mayaguana Island, 
— 8.W. Point • . . 






Bemini Islands, 






22 23 


73 11 


«— Bamett's Harbour 


25 36 


79 17 


-* East Reef . . . 


22 20 


72 39 


Riding Rocks . . . 


25 11 


79 8 


The Ho((sties, W. end 


21 41 


73 62 
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TABLE LVI. 



LATITUDES and LONGITUDES. 



(Ill) Places. 



- N.W. Point 
S .Wi P o int. 



— S. E. Point 

— N.E. Point. . 
Statira Shoal . . 
Little Inagua, 

— East Point • . 
. — West Point . . 

§ Cajcos Reef, 

5 — N. end of Reef 

5-W.Ca7C08,S.W.Pt. 

k» — S.£. end of Reef 

^ N.E. end of Reef. 
.Turk's Islands, 
^ ~ Endymion's Rock . 
S — Sand Kaj, mid. 
^ — Salt Kay, mid. . 
~ Grand Kay, N. end 

Square Handlkerchief, 

— S. W. end . . . 

— N. E. end . . . 
Silver Kay, 

— N.W. end , . . 

— N. E. end . . . 

— S. £. end . • • 



Cape de Crus . . . 

Tarquino Peak . . . 

St. Jago de Cuba, entr. 

Guantanamo or 

Cumberland Hr., entr. 

Escondido, E. Point . 

Baitxqueri, entrance . 

Cape Maiae or Majsi 

Mata, entrance • . 

Baracoa, entrance . . 

Naras, entrance . . 

Taco, W. Point . . 

Jaragua, entrance • . 
^ Ouarico Point . • . 
g Cajo Moa .... 
^Tanamo, entrance . . 
^ Cabonico, entrance . 
S Nipe, entrance . . . 
I Port Banes, S.E. Ft. 
^ Point Mulas . . . 
^ Naranj o, entrance . . 

Gibara, entrance . « 

Padre, entrance • . 

Manato, entrance . . 

Nueyas Grandes, entr. 

MatemiUos Point . 

Cajo Romano, S.E.Pt. 

Cayo Verde • . . 

Cayo Confites, N. Pt. 

Crux del Padre . 

Matansas, Castle • 

- Pan or Hill . . 

Havanna, Light . 

Port Mariel, entrance 

Caranas, entrance 



Lat.N. 



Rl 8 
64 



!0 
il 
SO 

il 
il 

a 

il 

II 
II 

21 
II 
II 
II 

10 
II 

10 

so 
bo 

9 
9 
9 

9 
19 
SO 
SO 
SO 
10 
SO 
SO 
SO 
SO 
10 
SO 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
12 
S2 
S3 
S8 
S3 
S8 
S3 
23 



69 

19 

65 

28 30 

30 

60 

37 

2 

43 



6 
11 
20 
31 

63 
23 













30 
31 
13 60 



47 16 
62 67 
67 29 

64 6 
64 66 
2 
13 30 
17 10 
20 60 
29 44 

31 17 

32 44 
39 
42 18 
42 41 
42 11 
44 40 
62 60 

7 30 
6 23 
6 12 
16 40 
23 44 
26 60 
39 



63 
6 
11 44 



14 
2 
1 




64 
89 
9 26 
6 68 
4 



Lon. W. 



73 38 
T8 30 



73 6 
73 1 
73 1 

72 65 

73 6 

71 67 

72 25 
71 32 
71 22 



71 
71 
71 
71 



16 
9 
8 
4 



70 66 
70 24 

69 69 
69 26 
69 28 

77 40 
76 46 
76 2 

76 14 
76 2 
74 60 
74 1 
74 12 
74 21 
74 27 
74 33 
74 36 
74 41 

74 49 
76 14 
76 23 
76 29 

75 36 

75 36 

76 63 
76 7 
76 26 
76 44 
76 61 

76 69 

77 86 
77 36 
77 37 

80 69 

81 34 

81 39 

82 20 
82 39 
82 62 









30 












40 







30 
30 
46 

30 

36 



30 


52 

80 

30 




40 




10 


30 



30 


15 




30 


31 

30 



(112) Places. 



Bahia Honda.ePtTaae» 



Lat.N. 



2a-68--M 



Cape Antonio . . 

Cape Corrientes . 

Point Piedras . . 

Cayo de St. Felipe, 
I — West end • . 
a Indian Kays, N. end 
^Isle of Pines, 
^— Point Indus . 
S — Point St. Francis 
§ Var. 90 E. 
^ — Point Crocodillo 
^ — East Point . . 

Xagua Bay, entrance 

Port Casilda, entrance 

Cayo Blanco . • 

Zarga de Fuera 

Cayo Breton, S. Point 

Roca Grande, entr. , 

Morant Point • . . 

North East Point . , 

Port Antonio, entr. , 

Galina Point . . . 
St. Annexe Bay, entr. 

Martha Brae, entr. , 
Montego Baj, Point , 

Q North Negnl • . , 

g^ South Negril • . , 

^John's Point • • . 

h Savanna la Mar . , 

Black River, entr. . 

Pedro Bluff. . . , 

Portland Point . . i 

Kingston Church • , 

Port Rotal, Point , 
For. 6* 60' £. 

Yallah Point . . , 



Caymanbrack, W. Pt. 
LittleCayman,S.W.Pt 
Grand Cayman, I 

— S.W.Kay or Point 19 

— East End . . • 
Far. 8« 0' E. 
Swan Islands, S.E. Pt. 
Baxa Nueva, 

— Sandy Kay . • . 
Serranilla £. end . . 
Pedro Bank, 

— PorUand Rock • . 

— North East Kay . 

— South Kay . • . 

-Rock 

Morant Kays, 

— North East Kay « 

— South West Kay . 
Formigas Bank, 

— North Eaft edge ^ 

— South East edge . 
^— South West Edge. 

^favaza, middle . 



Lon. W. 



83 6 40 



21 64 


84 67 


30 


21 48 


84 29 20 


21 66 30 


83 50 





2169 


83 33 





21 64 30 


83 15 





21 49 


83 4 





21 42 


83 9 





21 31 37 


83 





2L 36 


82 24 





22 


80 S5 


37 


21 85 26 


80 2 





21 S3 45 


79 68 30 


21 20 30 


79 41 


55 


21 8 10 


79 82 42 


20 67 SO 


79 23 





17 68 


76 6 





18 12 


76 16 30 


18 16 


76 23 





18 29 SO 


76 64 





18 81 


77 16 





18 32 


77 44 





18 32 30 


78 2 30 


18 24 


78 30 





18 16 46 


78 32 





IS 11 30 


78 22 





18 13 


78 16 





18 1 10 


77 66 





17 60 30 


77 49 





17 42 SO 


77 7 SO 


17 67 67 


76 46 10 


17 66 7 


76 49 





17 62 


76 28 





19 46 


79 46 





19 36 


80 6 





19 16 


81 29 





19 18 30 


81 6 





17 22 30 


83 61 





15 62 20 


78 37 


68 


16 46 20 


79 60 


15 


17 7 30 


77 26 





17 4 30 


77 46 





16 67 


77 61 





16 48 


78 12 





17 26 30 


75 64 





17 23 45 


76 56 





18 34 30 


75 38 





18 28 SO 


76 40 





18 28 


76 48 





18 23 15 


76 6 






TABLE LVI. 346: 


LATITUDES and LONGITUDES. 


(lis) Placet. 


Lat.N. 


Lon. W. 


(114) Places. 


Lat. N. 


Lon. W. 




o ' « 


O ' M 


St. Croix or Sta. Cruz» 


O ' jt 


9 f 


St. Nicholas Mole Pt. 


10 49 20 


73 27 30 


— Christianstad . . 


17 44 8 


64 43 30 


PoitiPiment. . . 


10 35 


72 57 3 








St. Mark's Point . . 


19 S 18 


72 50 


Sombrero • . . . 


18 38 


63 29 SO 


Aroadins, South end . 


18 45 


72 38 30 


AnguiUa,S.W. Point 


18 11 


63 16 


Port au Pkincb» 






— North East Point . 


18 16 


63 2 SO 


— The Road . . . 


18 33 42 


72 23 45 


St. Martin, N.W. Pt. 


18 4 


63 14 


Gonarel., N.£.Pt.. 


18 48 85 


72 40 47 


St.Bartholomew,K.Pt 


17 53 35 


62 52 30 


— West Point. . . 


18 67 


73 19 


Saba, middle . . . 


17 39 20 


63 19 


Petite Goare, 




. 


St. Enstatius, Road . 


17 29 30 


63 4 30 


Hummock • • • 


18 26 51 


72 50 SO 


St. Christopher, 






Rochelois Reef, 






— Basse Terre • . 


17 19 30 


62 49 15 


— Pirogues . . . 


18 37 20 


73 12 


Neyis, Town . . . 


17 10 SO 


62 43 


Point Jeremie • . . 


18 89 57 


74 6 


Barbuda, N. Point . 


17 43 


61 52 


. Cape Donna Maria . 


18 37 25 


74 25 


Antigua, 






Point des Irois • . . 


18 22 23 


74 SO 30 


— St. John's Road . 


17 40 


61 57 


Caps Tiburok . . . 


18 10 25 


74 27 32 


— English Harbour . 


17 3 


61 50 


• Point k Gravois . . 


18 1 S 


73 55 


Redonda 


16 56 30 


62 26 


tlsle a Vaohe, £. Pt. . 


18 4 


73 31 30 


Monserrat, N.E. Pt. . 


16 48 


62 16 40 


'|Les Cayes, Town . • 
JSt. Louis, Old Fort . 
^ Aquin Baj, 


18 11 10 


73 44 


GuadalouM, 

— Basse Tern • . 






18 14 27 


73 31 SO 


15 69 30 


61 47 30 






— Old Fort. . . . 


15 56 


61 45 30 


^ — Diamond Rook 


18 IS 48 


73 20 


— Chateau Point . . 


16 12 30 


61 12 


fc Cape Jaquemel • . 
.| Alto Vela Rock . . 
2vPoint Salinas . • . 
•SSt. Douncoo, City . 
Sta. Catalina I., W.Pt. 


18 11 20 


72 83 30 


— NorthPoint . . 


16 30 


61 37 


17 28 11 


71 40 30 


— English Head . . 
Deseada, N. £. Point 


16 23 


61 47 30 


18 12 40 


70 49 SO 


16 20 


61 6 30 


18 28 40 


69 59 37 


Mariegalante, 






18 19 


60 1 


j — Basse Terra . . 
JSaintes, S.W. end . 


15 52 15 


61 22 


Sama I., S. E. Point . 


18 12 6 


68 31 30 


15 51 20 


61 44 


Point Espada • • . 


18 19 48 


68 30 


•§ Dominica, 






Cape Engamao • • • 


18 34 SO 


68 20 30 


•J — Pr. Rupert's Bay . 


15 35 30 


61 33 


CapeSamana • • • 


19 15 40 


60 6 15 


^ — Roseau .... 


15 18 23 


61 28 


Cape Cabron , • . 
Old Cape Fhm^ois 


19 22 


69 12 50 


^ — Scot's Head . . 


15 12 


61 26 


19 40 SO 


69 56 30 


g Martinique, 

;^— FortKojal. . . 






Point Isabella . • . 


19 58 43 


71 12 


14 36 55 


61 7 30 


The Grange . • • 


19 54 35 


71 43 10 


— Port St. Pierro . 


14 44 


61 15 


Cape Haytixk, City . 
Tortnga Island, W.Pt. 


19 46 20 


72 14 


— Maoouba Point . 


14 54 


61 18 30 


20 5 20 


72 54 56 


— Saline Point . . 


14 23 


60 58 


— East Point • . . 


20 S 33 


72 34 10 


Vw. 2o 47' £. 






PortPaU .... 


19 56 


72 49 


— Diamond Rock . 


14 26 


61 7 


PortkL'Eca . . . 


19 55 8 


78 5 


St. Lucea, 












— Careenap;^, entr. . 


13 57 


61 7 


Mona Island, middle . 


18 6 


67 49 


— Point Piton . . 


13 42 


61 13 


Monica » • . • . 


18 9 


67 57 


— Moulaoique Point 


13 35 


61 2 


Zacheo 


18 23 48 


67 27 30 


St. Vincent, 














13 


61 15 


C. St Juan, or N.E.Pt. 


18 24 20 


65 39 


Barbadoes, 






.St. Juan, Castle • . 


18 29 10 


66 6 52 


— North Point . . 


13 19 


50 44 


J Pt.BruquinorN.W.Pt 


18 31 18 


67 7 


— Bridgetown . • • 

— South Point • . 


13 5 SO 


59 43 15 


QtfAffuadillaTown . . 
^AlgaiTobaPoint . . 
1 Cape Rozo .... 


18 25 10 


67 7 17 


13 3 


50 39 


18 14 


67 7 30 


GranadiUoB, 






17 58 30 


67 11 


— Becouya, N. Point 


IS 3 


61 13 


^Puerto Guanioa . . 


17 57 44 


66 52 45 


— Cariaco, N. Point 


13 32 


61 30 


Caza de Muertos . . 


17 50 30 


66 35 


Grenada, 












— North East Point . 


12 14 


61 42 


•SSt Thomas' Haibonr, 






— Fort St. Geoige . 


12 2 54 


61 49 40 


J — Fort Christian . . 


18 21 5 


64 57 50 


— Point Salines • . 


11 58 


61 52 


4 For. 20 SO' E. 






Tobago, N. £. Point 


11 23 


60 27 


M St. John's S.E. Point 


18 19 


64 44 20 


-Man of War Bay. 


11 22 


60 82 


GiVirgin Gorda, E. Pt 
gAnegada.S.£. Point 


18 31 7 


64 21 30 


— South West Point 


11 9 


60 52 


18 43 48 


64 16 3d 


Trinidad, 










— Boca de Nayois . 


10 41 45 


61 48 a 






X 


X 







s 
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TABLE LVr. 



LATITUDES and LONGITUDES. 



(11&) Places. 



Trinidad, 

— Chftgpiaramas Baj 

— Port Spain . , . 

— Icaquo Point » . 

— Point Galeota . . 

— Point Galera . . 



Lat.N. 



10 42 
10 38 42 
10 4 
10 9 30 
10 50 20 



Lon.W. 



61 41 
61 34 15 
61 fiO SO 
61 5U 
60 66 35 



XXVI. The EAST COAST OF AMERICA 
from CAPE SABLE to DAVIS'S STRAIT. 



Cape Sable .... 25 . I 
Tortugas Bank (5 fins) 24 31 
Dry Tortugas, 

— Kaj, Light. . .24 8S 
Florida Reef, W. End 24 20 
Boca Grand, entrance 24 27 
Sand Kay, Light . . 24 25 
Cavo Huesco or 

^ lliompson Island, 
^— West End, Light . 24 32 
^ Looe Kaj, Tower . . 24 33 30 
^ Bahia Honda, entr. . 24 38 
5 Sombrero Kaj . • . 24 38 
J Great Inlet, entrance 24 67 
t^Carysford Reef, 

— Light Vessel . .26 3 
Kayo Biscayno, light 25 40 
Cape Florida . . .26 46 
White Inlet . . .25 61 
Grenyille Inlet, entr. 26 49 
Hillsborough Inlet .27 14 

I N.W. end of Mater- 

J nillo Reef . • . 27 34 

^ Cape Canaveral • . 28 17 

.M Mosquito Inlet . . 28 66 

J Matansa Inlet . • . 29 30 

^St. Augustin. Light .29 60 

St. John's River, bar 30 20 

Nassau River, entr. . 30 28 

Cumberland I., Light 30 43 

St. Simon's I., Light .31 8 

Dobov or Sapello, Lt. 31 24 

^Sapello Sound, entr. . 31 34 

.S St. Catharine's Sound, . . 

"g entrance . . . .31 41 

^ Savanna, Town . . 32 • 3 30 

]^ — entr., Tybee Light 32 

'3 Beaufort 92 26 

<| Charleston, Town . . 32 46 34 

— Li^t 32 40 49 

Cape Roman . • .33 
Georgetown . . .33 26 

— Li^t 33 17 

ij Cape Fear, S. £. Pt. . 33 49 
J -* Lighthouse . . . S3 61 16 
g Frying Pan Shoals, 

^ — OuterShoal . 
.« Wilmington . . 
*§ Beaufort, Town . 
:^ Cape Lookout, Light 























33 3d 

.34 14 
.34 43 

34 30 










81 10 
83 14 

83 1 

82 39 
82 13 
81 68 



81 54 
81 30 
81 26 
81 14 
80 33 

80 29 
80 9 
4 
6 

8 



80 
80 
80 
80 













(. 






€^ 








ni6) Plaeea. 



— ShoaU, S. end . 
Ooracock Inlet, Light 



Cape Hatteras, Light 36 15 

- - ~ - 7 

37 



Lat. N. 



34 
36 



39 
6 



79 9 

80 25 

80 63 

81 17 
81 21 30 
81 30 
81 29 
81 32 30 
81 26 
81 17 
81 6 



.36 
36 
37 
36 
37 



38 
38 
39 
38 



38 
39 



81 
81 



1 
1 



79 52 30 
79 17 
79 12 30 
79 7 40 

77 68 

78 1 40 



77 60 
77 68 
76 43 
76 37 



36 

35 



~ Shoals, S. end . 

New or Roanoke Inlet 

Currituck Inlet . 

Cape Henry, Light 

Cape Charlee . . 
^Norfolk .... 
B NewPointComfortjLt. 
giSmith's Point, Light .|S7 
^ Cedar Point 

Annapolis . 

Baltimore . 

Washington 

. Cape Henlopen, LightldS 
5; Cape May, Light . 
§ Dover .... 
^ Wilmington . • 
I^Pbiladelphia . . 

Great Egg Hr., entr.. 
^Little Egg Hr.. entr 
S Bamegat Inlet, entr. . 
"^ Sandy Hook, Light . 
SNEW YORK, Fort . 
;^-CityHaU . . 

Frog's Point, Light . 

Sand Point, Light . 

Eaton's Neck, Light . 

Norwalle Island, Lt. . 
^Black Rock, Light . 
I Stratford Point, Light 
=QOld Field Point, Lt.. 
"gNew Haven, Light. . 
^ Faulkland Island, Lt. 
^Saybrook, Light . . 
^New Ldndon, Light . 
^GuU. Light. . . . 

Watch Hill, Light . 

Montook Point, Light 

Block I., S. E. Point . 

Point Judith, Light . 

Beaver Tail, Light . 

Rhode Island, 

— Newport, Light . 
Providence, Town 
BuBsard Bay, Light . 

OlL New Bedford, Light . 
80 48 of i Martha's Vineyard, 
80 37 012 - Gay Head, Light . 
79 67 8017; - NorthPoint, Light 
§ — Cape Poge, Li|;ht 
^ Point Gammon, Light 
Nantucket Island, 

— Brant Town, Light 

— Sandy Point, Lt. . 

— Tom N^ver's Head 
Nantucket South Sh. . 
George's Shoals, 

— S. E. part , 

— West Part . 

— N. E. part . 



16 
67 
9 30 
55 
21 
61 



39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
40 
41 
41 
41 
40 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 

41 
41 
41 
41 

41 
41 
41 
41 

41 
41 
41 
41 



17 
69 
18 
52 45 

46 40 
67 

8 

41 
66 54 
18 30 
30 

47 30 
27 40 

42 10 
42 20 

48 



52 
67 

2 

8 

8 
68 
14 30 
13 



17 
19 
IS 
19 
3 

8 





29 
60 41 
24 

36 

20 30 
28 30 
24 30 

37 



.41 
.41 
.41 



17 

23 
14 

4 

34 

42 

48 














Lon.W. 




















76 34 
76 69 

75 30 

76 24 
76 26 
76 46 
76 66 
76 64 
76 17 
76 11 
76 16 
76 22 
76 25 
76 30 
76 55 30 

75 7 
74 55 45 

76 29 
76 30 
76 10 30 
74 33 
74 20 
74 7 
74 2 
74 a 
74 3 
73 49 
73 44 
73 27 30 
73 28 
73 16 
73 9 
73 10 
72 67 
72 42 
72 26 
72 10 
72 11 
71 64 
71 67 
71 36 
71 30 30 
71 27 






30 
31 



















71 22 
71 26 20 

70 69 

70 66 

70 62 

70 37 

70 27 

70 15 

70 7 

70 3 

71 1 
69 66 

67 40 

67 69 

67 47 
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liATlTUDES AND LONGlTUDfiS. 


<117) PlacM. 


Lat.N. 


Lon. W. 


(118) Places. 


Lat. N. 


Lon. W. 


George's Shoals, 


O / H 


o ' 


» 


Wolf Islands, N.£.end 


' n 
44 69 


/ «r 
66 42 


— North Shoal, mid. 


41 6S 30 


67 43 





Bearer Harbour, entr. 


46 3 12 


66 43 28 


-Shoal 


41 61 


67 26 





Point Lepreau . . . 


45 3 


66 27 


— Easteminost Shoal 


41 47 


67 19 





St. John's To¥m . . 


45 15 


66 2 19 


.Chatham, Sandy Pt. 
S— South End, Light. 








Partridge Island, Lt. 


46 13 36 


66 2 


41 34 


70 





Cape Maspeck . • . 


45 12 80 


65 69 15 


|ChathamUr. Lighto. 
•«Cape Cod, Light . . 


41 41 


69 67 





Cape Spencer . . . 


45 12 


65 52 


42 3 


70 4 





Quaki Ledge, middle 


45 13 30 


65 11 


1 Race Point, Light . 


42 4 


70 12 





Cape Enraged . . . 


46 80 


64 33 


S Barnstaple, Light . . 


41 44 


70 18 





Fort Cumberland • . 


46 44 


64 9 


S§Pl^outh,Lighte. . 


42 1 


70 37 





Cape Chignecto • . 


46 18 


64 49 30 


Scituate, Tight • . 


42 12 


70 43 





Cape Split . ^ • . 


46 17 80 


64 22 


Boston, 








Haute Island . . . 


45 14 


64 64 


— Long Island, Light 


42 20 


70 68 





Annapolis, 






— Town • • • . 


42 22 11 


71 4 





— Pt. Prim or Digby 






Salem 


42 31 


70 64 





Light 


44 40 25 


65 46 15 


Baker's Island, Lights 


42 32 30 


70 48 





Bryer's Island, Light 


44 13 61 


66 22 64 


Cape Ann, 








Cape St. Mary • • . 


44 4 15 


66 11 


— Thatcher'sI.Lights 


42 39 


70 33 





Cape Fourchu • • . 


43 48 


66 9 


Ipswich Hr. entrance 


42 42 


70 46 





Gannet Rock . . . 


43 87 30 


66 6 


Newbury Port, 








Seal Island, S. Point . 


48 23 61 


66 65 42 


— Plumb L Lights • 


42 47 46 


70 46 60l 


— North Point . • 


43 26 22 


65 67 38 


Isle of Shoals, 








Blond Rock . . . 


43 20 30 


66 66 15 


- White Island, Lt. 


42 58 


70 37 





Cape Sable, S. Point . 


43 23 67 


65 34 3 


Portsmouth, Light . 


43 3 30 


70 42 





Var. 13» 24' W. 






Boon Island, Light . 


43 8 


70 29 





Brazil Rock. • • . 


43 21 80 


65 22 


Cape Neddock . . . 


43 10 


70 36 





Cape Negro • . . 


43 29 


65 18 


Cape Porpoise . . . 


43 21 


70 24 





Shelbume . . • . 


43 44 80 


65 17 


Wood Island, Light . 


43 27 


70 19 





Cape Roseway, Light 
Rugged l8land,S.£.Pt 


43 37 31 


65 14 40 


^Casco Bar, 

'§ — Cape Elizabeth . 








43 41 14 


64 59 44 


43 33 


70 11 





— Sandy Point . . 


43 41 67 


66 18 11 


:§-- Portland, Light • 


43 36 30 


70 11 


80 


Little Hope Island . 


43 48 84 


64 45 48 


— Halfway Rock . . 


43 37 


70 1 





.SMouton Island, S. Pt. 


43 65 


64 44 


Cashes Ledge, middle 


43 2 


69 6 





^Lirerpool Bay, 

09 Western Head . . 






Seguin Island, light . 


43 40 30 


69 43 30 


43 69 18 


64 88 35 


Pond Island, Light . 


43 42 30 


69 43 30 


g Liverpool, Coffin I.Lt 


44 1 62 


64 86 49 


John's Bay, 








® Var, 140 43' W. 
^PortMetway,S.W.Hd. 






— Penmaquid L, Lt. 


43 4» 


69 26 





44 6 24 


64 81 9 


Franklin's I., Light . 


43 64 


69 13 





Indian Island . . . 


44 9 40 


64 22 61 


Manheigin I., Light . 


43 46 


69 11 





Cape Le Here . . . 


44 11 8 


64 19 43 


Mitinick Rock . . . 


43 62 


68 59 





Le Heve Rock . . . 


44 10 60 


64 18 25 


White Head, Light . 


43 69 


68 68 





Lunenburg Bar, 

— Cross Island, S. Pt. 






Owl's Head, Light . 


44 6 


68 66 





44 19 30 


64 8 45 


Castine, Town . . . 


44 24 


68 38 





— Point Rose . . . 


44 18 7 


64 11 33 


Haute Island, S. Pt. . 


44 1 


68 30 





Green Island • • . 


44 23 30 


64 1 


Mount Desert Rock . 


43 62 


68 3 


30 


Cape Prospect . . . 


44 26 38 


63 42 39 


Petit Manan I., Light 
Moose Peck Hd., Lt. 


44 24 


67 46 





Sambro, Light . . . 


44 26 17 


63 31 16 


44 33 


67 27 





Halifax, Naral Yard 


44 39 26 


63 33 48 


Libee Islands, Light 


44 38 


67 18 





Var. 170 10' W. 


, 




Machias Town . . . 


44 61 


67 23 





Jedore Head . . . 


44 40 5 


63 1 10 


Passamaquady Hd.Lt. 


44 48 40 


66 66 





Owl's Head. . . . 


44 43 


62 48 


Head Harbour, Light 


44 66 60 


66 62 68 


Tangier Island . • . 


44 44 28 


62 37 7 


Grand Manan Island, 








Spry Harbour, 






4c — North Point . . 


44 46 49 


66 45 


7 


— Taylor's Head . . 


44 44 


62 29 


1 — South West Head 
3 — Grand Harb., entr 


44 36 


66 61 





OuterBeaverL.S.E.Pt 


44 48 24 


62 17 43 


44 39 


66 43 





White Island, £. end 


44 50 30 


62 2 


? White Head I., S.Pt. 


44 36 59 


66 41 


4 


Liscombe Harbous, 






$ Old Proprietor Rock. 


44 32 30 


66 86 





— South West Point . 


44 65 


61 54 


3 Gannet Rock . . . 


44 31 


66 46 





Green Island, S. Pt. . 


45 4 55 


61 34 4U 


;^ Machias Seal Islands, 








Berry Head. . • . 


45 10 44 


61 17 9 


— N. £. part . . . 


44 31 


66 68 


30 


White Head Island. . 


45 10 17 


61 6 49 


St. Andrews, Town • 


45 8 30 


67 1 





Cape Canso . . . 


45 16 60 66 1 
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LATITUDES and LONGITUDES. 


(119) Plaoea. 


Ut.N. 


f ^n. W. 


ri20) Placea. 


Lat.N. 


Lon.W. 


Cranberry Island, Lt 


4ff 19 81 


60 64 88 


Chalenr Bay, 


• t » 


9 » a 


Sable laland, W. end 


48 66 80 


60 9 84 


— Cape Deapai^ . . 


48 26 


64 28 


— £aat end ... . 


48 69 15 


69 44 17 


Nipiaighet Bay, 






— Southemmoetpart 


43 66 


69 64 


— Canm Point • « 
Bonarenture laland, i 


47 87 


66 84 


Got of Canso, 






-N.W. Point. . . 


48 29 SO 


«4 14 87 


— Eddy Point. . . 


45 80 S5 


61 12 64 


Flat Point . • . • 


48 36 


64 11 


— Ship Harbour . • 


45 80 25 


61 17 43 


CapeGa8p^,S.£.Pt 


48 46 14 


64 9 88 


Isle Madame, 






Vtr. 21» 88' W. 




■ 


— Cape Hogan . . 
Green laland . . . 


46 27 
45 27 47 


61 1 
60 63 48 


Gaapft Bay, 

— Dooglaa Town • . 


48 46 33 


64 21 Iflf 


Cape Portland . . . 


45 47 67 


60 8 86 


Cape Rosier • . . 


48 60 41 


•4 11 24 


Cape Hinchinbrohe • 


46 34 20 


60 88 36 


Magdalen Eiyer, entr. 


49 18 


65 6 


Louiabourg, 






Cape Chat . • . . 


49 4 


66 85 


•j - Old Lighthonae . 
J Cape Breton • • . 


45 53 31 


69 65 48 


Bic laland . . • . 


48 26 


68 49 


46 66 26 


69 46 16 


Green laland. Light . 


48 2 


69 20 


,«Scateri laland, E. Pt 


46 1 19 


69 89 20 


Anticoeta I., Eaat Pt. 


49 8 80 


61 40 67 


eCapeGranby . . . 
1 V». 2a« %V IF. 


46 18 


69 49 


Far. 240 88' IF. 






« 




— South Point . . 


49 4 


62 10 


^FUnt laland . • . 
^St Ann's Bay, 


46 10 


69 47 


. — Soath Weat Point 


49 27 


68 86 






§ ~ Jupiter's R., entr. 
|— WeatPoint. . . 


49 82 


68 88 


— Sibouz Ja., S. end 


46 24 20 


60 26 30 


49 62 29 


64 82 66 


Naganiah laland • . 


46 44 


60 22 


1 Far. 22» 66' IF. 






Cape North. . • . 


47 2 13 


60 22 68 


4 — North Point • . 


49 67 88 


•4 11 1 


Chetican Haib., entr. 


46 39 


60 69 


h; Magdalen Islands, 






Sea Wolf laland . . 


46 22 80 


61 14 


J— North East Point. 


47 87 87 


81 22 51 


Ja8taazCoipJ.,S.Pt. 


45 58 10 


61 83 61 


>— Amherst L.S.W.Pt 


47 12 


62 6 


Cape Linaee . • • 


46 69 81 


61 82 16 


^- Entry I., S.W. Pt. 


47 16 7 


61 48 26 


V9r. 210 14' W. 






Cd Fir. 220 26' IF. 






Port Hood, entrance . 


46 68 


61 30 


— Deadman's laland 


47 16 


62 17 


— 






Biion Island, N«£.Pt 


47 48 


61 26 


^Eaat Point • • • . 


46 27 36 


61 66 8 


Bird's Island . . . 


47 60 28 


61 8 58 


jGeorgeTown • • . 


46 10 SO 


62 28 


St. Paul's Island . . 


47 12 88 


60 7 24 


jBear Cape • • . . 


46 2 


62 25 67 








^1 Charlotte Town • . 


46 16 


68 10 


Cape Ray . • . . 


47 37 8 


69 17 2 


$CapeTraverae. • . 
1 Cape Egmont . • . 
g West Cape. . . . 
^ North Cape. . • . 
1 Richmond Bay, entr. 


46 18 87 


68 88 47 


Cape Angnille . . . 


47 65 


69 24 20 


46 26 


64 7 


Cape St. George . . 


48 28 64 


69 14 '26 


46 87 48 


64 20 21 


Bayof lalanda, 






47 4 20 


64 16 


— South Head . . . 


49 6 18 


68 20 82 


46 86 30 


68 48 


Cow Head . . . . 


49 65 18 


67 61 16 


'*New London • • . 


46 88 


68 36 


Ingomachoiz Bay, 


• 




B«StPeter'aHarb.,entr. 


46 29 6 


62 62 


— Port Saunders, ent. 


50 88 SO 


67 18 








Point Riebe . • . 


50 41 SO 


57 24 


Gntof Canao, 






St. John's I., Bay . 


50 47 80 


67 16 


•— North entrance . 


46 42 


61 26 


.Point Ferolle . . . 
|BaySt.Barbe, 


51 1 9 


67 6 47 


Cape St. George . . 


46 61 22 


61 61 12 






MerigomiahHaib. ent. 


46 40 


62 26 


5 — Anchor Point . . 


51 14 


66 46 


Picton laland. 






1 Seal Islands . . . 


51 17 


66 48 


— South end • . , 


46 47 62 


62 33 83 


iS^Grsen Island • • . 


51 24 


66 29 


jt For. 190 36' W. 






S Cape Normnn . . . 


51 87 


65 48 


-|Pietou Harbour • • 


46 41 66 


62 88 


<BumtCape. • • . 


51 85 


66 88 


— Academy • • . 
Tatmagonche, 


46 40 20 


62 40 28 


Cape Onion . . . 
Qmrpon Island, 


51 86 80 


66 81 


(Q — Amet laland • . 


46 49 


68 8 


~ Cape Bauld . . . 


51 88 


55 80 9 


fiCape Tormentin, 
^-N.E. Point. . . 






BeUe Island, S. Point 


51 52 26 


66 19 S5 


46 7 88 


63 47 42 


Griguet Bay . . . 
St. Lunaire Bay, 


61 82 80 


65 21 SO 


Richibucto Harb., ent 


46 44 


64 47 




• 


Miramiche Bay, 






-White Cape . . 


51 SO 26 


66 21 S8 


— Point Eacnminao . 


47 6 2 


64 49 80 


Far. 32> 0* W. 






Chaleur Bay, 

— Point Miacou . . 






Braha Harbour, 


■ 




46 1 27 


64 31 49 


— Needlea Ro<tks 


51 26 6 


66 22 46 


— Point Paapibiae . 48 54 


65 14 17 


Vmr. 340 0' IF. 


[ 





TABI4E LVL 
LATITUDES AND LONGITUDES. 



<M9 



(121) Places. 



51 
51 

51 
51 

51 
50 
50 
50 
50 
50 
50 
49 
50 
50 
40 
40 

49 
49 



21 
17 



20 
20 
S 
57 
64 
50 
48 
44 
41 
44 
















9.80 
6 40 

saao 

58 

69 AO 
69 20 



Ft 49 47 



19 87 4) 



49 
49 



28 
82 



^ 



St Ajiihonj's Harb. 
Goose Cape • • , 
Hare Bay, 

— How Harboiir • , 

— Hare Island • , 
Croc Harbour • • , 
Cape Rouge . . . 
Rou^ Island, N. Pt. 
Groais Island, N. Pt. 
Belle Island, N. Point 
Green Island • • . 
Canada Head • • . 
Spear Point. • • . 
Partridge Point . . 
Fli9ur de Lis Harbour 
Pacquet Harbour . . 

, La Soie Harbour • • 
CiqM St. John, 

— North BiU . . . 
Gull Island .... 
Nipper's Harbour, 

— Seal Island, £. 
Var. 28® 0' fT. 
Ring Island, 

— Cutwell's Harbour 
"tt Triton Harbour, 
B — Francis Island . , 
3 F<Htuue Harbour • . 
§TouIinguet Harbour, 
"§— Harbour Rock • .[40 89-28 
^ Var. 80O 0' W. 
^^Change Islands, 
* — Tobacco Island 
I Fogo Island, Harbour 
J — Laoes I., £. Point 
" — Cape Fogo . . . 

Wadham Islands, 

— Offer Wadham • . 
Funk Island • • • 
Cape Freels, 

— South BiU . . 
Greenspond Island 
Offer Gooseberry I. . 
Barrow Harbour • • 
Black Head Baj, 

— Southern Head 
Young Harry Reef • 
Cape Bonayista, 

— GuU Island. . . 
CatalinaHarb.N.Head 
Horsechops . • 
Trinity Harbour, entr. 
Bonayenture Head . 
Bacalieu Island,N.Pt. 
Cape St. Francis . . 
St. John's Harb. Ch. 
Cape Spear « • • . 
Bull Head .... 
Cape Broyle, N. Pt . 
Cape Ballard . . . 
C4?E Race .... 
Virgin Rocks . . . 



UtN. 



Lon.W. 



49 41 36 



40 
49 

49 
49 

49 
49 
48 
48 

48 
48 

48 
48 
48 
48 
48 
48 
47 
47 
47 
47 
47 
46 
46 
46 



44 Jt5 
.40 

17 80 
44 21 

18 40 

7 SO 
68 30 
89 

87 15 
48 6 

42 40 
32 28 
21 80 
21 80 
16 80 

48 4 
84 86 
30 68 
18 

8 62 
46 46 
80 44 
26 88 



66 28 

66 32 

66 61 

66 41 
65 44 

65 42 
56 27 

66 28 

65 86 

66 2 
66 45 
56 4 
M 2 
65 46 

65 80 

66 26 
66 16 















O 


10 


80 






J6 46 8 



66 84 



66 81 
66 10 








64 41 20 



64 18 10 



64 11 
63 64 

68 40 

58 7 

68 24 
63 81 
63 27 
68 84 

68 16 
62 68 

62 60 
62 66 
68 8 
68 16 
68 18 
62 44 
62 48 
68 88 
62 88 
62 41 
62 47 
62 68 
68 60 
60 66 



80 



20 







15 

20 
6 
80 
60 
10 
46 
41 
87 
80 
19 
07 



10 
85 



TwpaMwyBay, 

— Cape Pine . . • 

Point Lance . . . 

CapeStMary. . . 

Point Breme . • • 
-^Placentia Harbour 

Little Southern Harb. 

Bordeaux Harbour . 
^ Mortier Bay, entranee 
"^Mortier Rocks, mid. • 
S Cape Chfipeauronge 
wPointMay . . . 
^St Peter's I., Lighth. 

Little Miquelon, S.Pt 
J Cape Miquelon • 

Connaiffre Shoal • 

Pass Idamd . • • 

Outer Penguin Is. 

Cape La Hune . . 

Burgeols., Eclipse I. 

Connoire Bay . . 



<122) PUuses. 



46 87 
46 47 
46 49 

46 68 
47.16 
47-48 

47 45 
47 4 
47 2 
46 64 
46 64 
46 46 

46 47 

47 8 
47 28 
47 29 



47 86 
47 40 



46 47 

Point 47 26 

47 26 
47 87 

47 57 

48 82 

49 6 
49 19 



QUBBSC • . . 

.Coudrel., N.E. 
fStPanl. « . . 
jMalbay .... 

Bay of Rocks . . 
Point MiUe Vacbe 
Manicougau Point 

.Bold Mountain's Pt . 
The Seyen Islands, 
~ Carousal Island . 60 6 
Mingan Island . . .60 12 

_ 'Esquimaux Islands, 

^ — St Geneyieye I. .50 16 
Mount Joli . . . .60 6 
Little Mecatina . .50 60 
Great Mecatina Point 50 44 
Green Island . . .51 24 
Forteaux Point . . 61 27 
Ship Head ... .51 87 
Red Bay, 

— Sadme Island . .51 48 
Yoric Point .... 51 66 
Belle Island, S.W.Pt 61 62 

,— N.E. Point. . .52 6 
^Cape Charles . . .52 12 
Sandwich Bay, 

— Huntingdon Island 68 60 

Nain 56 24 

Port Manyers . • .166 68 
F«r. 41* 16' W. 
Button's Isles . . .60 46 
Resolution I., S.Pt .61 20 

. Cape Resolution . . 61 80 
'&LowerSayageIs.,S.Pt61 40 

1 Saddlebapk Island. .62 11 
^ Upper Sayage Islands 62 32 
*2SaUsburTlsland,N.Pt63 47 
jKing'sCape . . .64 28 
S Trinity Islands . .64 27 
38 Cape Comfort . . .64 64 



Lat^. Loa>\W. 



18 



tfitO 
64 
64 8 
64 11 
68.66 
63 64 
43 68 
66 1 
6442 
66 20 
66 69 
66 8 
66 19 
66 19 
66.67 
66 11 
66.68 

66 60 

67 86 

68 



66 11 
64 8 

Ol 68 1 
61 87 
69 16 
68 69 

67 11 
66 64 
56 88 



66 «1 
66 48 
66 10 
66 11 
66 81 



66 80 

61 48 

62 

«4 66 

64 65 

64 80 
66 r 
W 48 

69 68 
77 18 

77 46 

78 8 
«»67 



« 
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LATITUDES ahd LONGITUDES. 


Xl») FlMai. 


UtN. 


Lon.W« 


024) Places. 


Lat.N. 


Lon.W. 


• 

C^ieWelsfoid • . 


o « » 

8S S8 


84 40 


Bay of God's Mere? . 


OS 86 48 


86 S2 


:»F«r.50»18'ir. 












! D. of York*sBaT,ttich. 


8S 10 


86 1 


Charles Island • • . 


OS 


64 50 


SCapeFrind . • . 
CRepnlaeBay . • . 


65 60 SO 


86 25 


Cape Enderby . . . 
Sanderson's Tower . 


OS 46 


66 SO 


66 SO 68 


86 SO 20 


64 60 


68 44 


i Var. 48* 81' W. 






Cape MicUeham • . 


66 18 


62 60 


l^C^ie MacLaMn • . 


66 40 


84 2 40 


. Cape Dacres . • . 


66 86 


61 60 


Cape Martinean • . 


66 SO 


8S 64 20 


-'J Cape Walsingham 


66 4 


60 61 


VaiiaitUrtI.,N.£.Pt 


66 7 10 


84 16 


^ Mount Raleigh . . 


66 SO 


61 SO 


BalBn'a I., S. £. Ft. . 


66 40 


68 29 


^Dyer'a Cape . . . 


66 42 


61 6 


Winter laland* S. Ft 


66 11 26 


8S 10 


S Cape Broughton • . 


67 47 


6S SO 


F«r. 6e» 18' W. 






1 Cape Hooper . • . 


08 6 


64 36 


Ljon Inlet, 






^Cape Bisson . • . 


69 10 


66 60 


— CapeEdwarda. • 


66 18 40 


8S S8 SO 


Cape Kater . • • • 


69 42 


67 26 


Oirtitteweek laland . 


66 68 SO 


81 S6 


Cape Roper • • • 


70 6 


67 20 


r». 62* ir fv. 






Riyer Clyde, 

— Cape Hewett • . 






Barrow RiTer, entr. . 


67 18 


81 26 


70 27 


67 68 


K«r. 70«S8' IF. 






— Agnes Monument • 


70 87 


68 


Cape Penrh^ • • • 


67 24 40 


81 19 


Cape Eglinton . • • 
Soott'aBaj. . • . 


70 40 


69 10 


CapeJermain • • . 


67 47 SO 


81 68 SO 


71 10 


71 10 


Ooglet Island, S. Ft. 


68 2S 


81 82 


Cape Bowen . • . 


72 26 


74 40 


IrloolikI.,S.£.Poine 
:^ Nelrloonaktol., N.Pt. 
1 Var. ST 20* IF. 


69 20 40 


81 SI 


C^M Graham Moors. 


72 64 


76 6 


69 SS 


81 41 


Cape Byam Martin . 


7S 25 


76 40 






For. 96* IF. 






ogBouyeiie la., £. Ft . 


69 S6 SO 


82 1 


Cape Liverpool « • 


7S 44 


78 10 


^ V0tr. 88* 61' W. 






Cape Hay .... 


78 60 


79 66 


)!Liddon'sI.,S. Point 


69 46 


8S 6 


Lancaster Sound, 






3] Amherst I., N.£. Ft 


60 48 


8S 86 


~ Entrance, about . 


74 19 


80 


■a Var. 8»» 18' IF. 
SCapeHaUoweU , . 






Wolloton Islands. . 


78 49 


80 67 


69 67 40 


86 26 


Cape Charles York . 


7S 68 


82 62 


tCape £nglefield . . 

"5^ — 


69 61 


86 SO 


Cape York .... 


78 60 


86 66 






Pnnce Regent's Inlet 






C. Wolstenbofan or 






— Port Bowen. • . 


78 IS S9 


88 64 49 


Walsingham. • . 


62 S9 


77 48 


Var. 12S« 22* JF. 






Cape Digrea . . . 
Salisbury Island • . 


62 41 


78 60 


- Neill's Harbour • 


78 9 8 


69 1 20 


6S 29 


76 47 


Var. 1180 48' IF. 










— Cape Kater . • • 


71 66 


00 6 


^ North Point . . 


62 88 80 


80 SS 


— Cape Garry. . . 

- Fury'a Wreck • . 


72 SS 


08 17 


— South Point. . . 


61 S6 


81 


72 42 SO 


91 60 5 


Cape Southampton . 


61 66 


8S 62 


•— Cape Sopping . . 


7S 47 


90 16 


Cape Pembroke • . 


62 57 


81 15 


Prince Leopold's Is., 
— £ast end . . . 






North Sleepers . . . 


61 


78 16 


74 2 


80 60 


(iWeat Sleepers, N. end 
flq Portland Point. . . 


60 16 


81 86 


Griffith's I., S. E. Ft 


74 81 


95 24 


59 


78 SO 


Lowther Island, S. Ft 


74 27 SO 


07 47 


.«Belchers.N. Point . 


56 20 


80 16 


Bathurst Island, 






S James's Bar, 






— Cape Cockbum 


76 8 100 25 


"g — C. Henrietta Maria 


56 10 


82 SO 


Bjam Martin Island, 




33 — Cape Jones • • . 


54 60 


78 64 


— Cape Gillman • . 


76 8 0104 10 


— Bear lale • • . 


54 S4 


81 24 


MelyiUe Island, 






— North Cubb • . 


54.20 


80 48 


— Heda and Griper B. 






— The Twins . » . 


5S 12 


80 S5 


Winter Har., obs. 


74 47 10 


110 48 16 


— Albanj Fort • • 


52 14 40 


82 


Var. 127<» 48' E. 






— Moose Fort . • . 


51 16 64 


80 66 24 


*- Cape Dundaa • • 
- Liddon'a Gulf, 


74 27 60 


lis 67 85 


^ East Main House . 


52 16 


78 44 SO 






-* Charlton Island • 


52 8 


80 8 


entrance, about • 


75 2 


118 


York Factory • • • 
Cape Churchill . . 


57 S 


92 20 


Cape Hurd • . • • 


77 42 


78 47 


58 60 


9S 4 


Cape Bnllen • • . 


74 22 


8i 46 


Fort Churchill . • . 


58 47 S2 


94 IS 66 


Cape Warrender • • 


74 27 


81 40 


Marble Island . . . 


62 as 


91 6 


Cape Horsburgh • . 


74 66 


78 40 


SirT.B^we'sWelcome 






Cape Leopold • • , 


76 40 


78 6 


— Cape Fullerton . 


6S 60 


88 16 


Cape Clarence • • • 


76 45 


77 40 


— Cape Kendall • . 


6S 40 


87 16 


1 F«r.l07«IF. 


ii 
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LATITUDES and LONGITUDES. 






(125) Places. 


Lat. N. 


Lon. W. 


(126) Places. 


LatN. 


Lon. W. 




Hacklujt's Islands . 
Carej's Islands • . 


' <r 
77 26 


O 1 

73 40 


• 



Pendulum Is., S.Pt. 


74 32 19 


18 50 




76 49 


73 10 





— Cape Desbrowe . 


74 40 


18 20 




Cape Panr .... 
Arabella Rock . . . 


77 6 


71 23 


o! 


Shannon Island, 








76 S4 


70 34 





- Cape Philip Broke 

— N. E. Point. . , 


74 56 


17 22 




Wolstenholme S. ent. 


76 29 


70 


0! 


75 14 


17 




Dalrymple Rock . . 


76 28 


70 42 





Jan Mayen's Island, 
— N.E. Point . . 








Wolstenholme Island 


76 24 


70 22 


^\ 


71 8 20 


7 25 48 




Cape Dudley Digges 


76 5 


68 54 


« 


— English Baj . . 


71 


8 




^Cape York .... 
iS Bashnan's Island . . 


75 55 


66 38 





— South Cape . . . 


70 49 . 


8 44 




76 4 


65 28 





— S. E, Cape . . . 


7 1 30 


7 29 




7! Cape Melville. . . 


76 3 


64 30 









, 




MVar. 900^18' IT. 
S^kene's Islands • . 


• 






Portland Isle . . . 


63 22 


. 18 64 




76 5 


63 24 





Cape Heda .... 


63 32 


20 16 




^ Cape Walker . . . 


75 46 


59 54 





Cape Reikianess . . 


63 55 


22 47 45 




Sabine's Islands • . 


75 26 


60 9 


1 




Reikiaviie, Road . . 
.Bessestsd . . . . 


64 9 .0 


21 51 SO 




Cape Seddon . . . 


75 15 


59 10 





64 6 9 


21 53 34 




Baffin's Islands . . 


74 37 


57 35 





gLambhuus . . . . 


64 6 17 


21 55 30 




Deril's Thumb . . 


74 16 


57 56 





•SPatrixFiord . . . 


65 35 45 


24 9 53 




Upemavik .... 


73 25 


57 26 





•^ North Cape. • • . 


66 44 


22 44 


t 


Vrow or Woman's Is. 


72 45 


56 40 





Holum 


65 44 . 


. 10 44 




Black Hook. . . . 


71 27. 


55 31 





Grim's Island . . . 


66 57 . 


19 12 




Four Islands, Point . 


70 46 


54 3 





Langanes . • . . 


66 22 


16 6 




Wajgat or Hare I., 
— N. E. side . . . 








Enkujsen Island . . 


64 64 


10 28 


, 


70 26 17 


54 51 


49 






East 




Disco Island, N. end 


70 12 


55 





LitUe Table Island . 


80 48 


20 25 




— S. E. Road . . . 


69 7 


53 30 





Walden Island • . • 


80 85 


19 51 




— Lievely Bay • . 
Whale Islands, 


69 10 


54 30 





Var, 170 42' W. 








, 






Black Point. . . . 


80 29 


19 26 




— KronPrin'sFactory 
*J Var. 70O 24' W. 


68 58- 


53 13 





Low Island, W. Pt . 


80 18 


18 10 










Shoal Point. . . . 


80 12 


17 52 


\ 


gCapeChidley . . . 


68 37 


53 33 





Verlegen Hook . . 


80 2 


16 32 




@ Savage Islands. . . 


67 44 


53 40 





Treurenburg Bay, 


, 


■ 


• 


.«• Queen Ann's Cape . 


66 26 


53 20 





— Hecla Cove . . . 


79 55 8 


16 48 45 




*g Victorious Rock . . 


66 21 


53 47 





Far. 180 46' IK. 








gCoquin Sound . . . 
^Mosquito Cove . • 


65 38 


53 





Cape Fanshawe . . 


79 37 30 


18 17 




64 55 13 


52 56 45 


^Mussell Baj . . . 
iGreyHook. . . . 
•§MoffenIsland, N. Pt. 


79 52 


15 42 




Godt-haab .... 


64 9 55 


51 50 





79 48 


. 14 66 




Lichteniield • • . 


62 59 


51 18 





80 1 


14 38 




Cape Farewell . • . 


59 45 


47 50 





■^Flat Hook . . . . 
C Fair Haven, entrance 


79 50 SO 
79 49 


11 56 
11 25 










XXVII. Tbe Coasts of EAST GREENLAND, 


§ Vogel Sang, N. end . 


79 52 


11 25 




ICELAND, and SPITZBERGEN, with 


'•§*Foul Point . . . . 


79 47 . 


11 20 




the adjacent Islands. 




•Q Amsterdam Island, 
8 - Hakluyt's Head . 
«Smeirenburg ... . 
^Dane's Island, S. Pt. 


* 


• 




■F 




79 47. 
79 42 SO 
79 37. 


10 54 




StatenHook . • . 


59 38. Q 


44 30 





11 7 
10 52 




Cape Barclay. . • . 


69 13 


24 25 





^ For. 24« SO' W. 








Scoresbj s Sound, 








.•SMagdalenaBay, entr. 


79 33 


10 45 




— Cape Brewster . . 


70 11 


22 





^Hamburgher's Baj . 
Cross Ba7,,'Mitre Cape 
King's Bay.S.W.Cape 


79 28 


10 45 




— Cape Tobin . . . 
-^ — Cape Stewart . . 


70 26 
70 28 


21 55 

22 36 






79 10 
78 56 


11 26 
11 33 




S Rathbone I., £. end . 
^ Cape Gladstone • . 


70 40 


21 16 





Charles' I., N. end . 


78 53. 


10 32 




71 33 


21 38 





-Middle Hook . . 


78 36 


10 50 




2; Smith's Island. . . 


71 49 


22 17 





Ice Sound, entrance . 


78 9 


14 1 




^CapeMoorsom. • . 


72 11 


21 51 





Bell Sound, entrance . 


77 35 


14 57 




gCapePairy. . . . 
coBontekoet, E. end . 


72 27 


21 45 





Horn Sound, entrance 


77 2 


16 15 




73 7 


21 18 





Horn Mount . . . 


76 58. Q 


16 36 




Cape Ftejcinet • . 


72 45 


22 30 





South Cape or 








Cape Broer Ruys • . 
Jackson's I., S.E. Pt. 


73 83 


20 28 





Point Lookout . . 


76 39 


17 20 




73 58 


19 55 





Hope Island, N.£. Pt. 


76 33. 


22 7 




GaelHamke'sBaj.ent. 


74 5 


20 





-S.W. Point. . . 


76 20 


20 40 




Cape Borlase Wanen 74 15 O' 19 21 





Bear or Cherie Island 


74 SO 19 5 0| 
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TABLE LVII. 

THE TIMES OF HIGH WATER, 

On the Full and Change of the Moon> at the principal Ports, and along 
the Coasts, particularly of Great Britain and Ireland, with the 
vertical Rise of the Tide in Feet at the Spring Tides. 



PlaoM. 



A; 

AbbeTiIl# . . 
Abb'B (Sc), Head 
Aberdeen , . 
Abeid<nry • « 
Aberistwith • 
AebiUHaad . 
AcfltoA' • • • 
AdYeatu^ Bay 
Afinici»Iilanai, 

— South Islsnd 
lA^t (St.) . 
Air Point - • . 
AiK • • . . 
Alban'8(8t.)Heid 
Alban's(St.) . 
Aldbto'Knapf. 
Aldemej Islmd 
Algoa Bart 

— Cape Keoife 
Algoada Point 
Alne River . • 
Altona . . • 
Amaion R., entr. 
Ambleteuae 
Ameland Island 
Amelia Harbour 
Amirante Island 
Amlwiek Port . 
Amsterdam, Bar . 
Amsterdam Island 
Andrew's(St.)Ba5 
Andrews, (St.) 

Angar Sound • 
Angers • • • 
Anpa Bar • • 
Anboh Island • 
Ann (Cape) . 
Ann's (St.), Isle . 
Annamooka 
Annapolis . . 
AntieostaI.,W.end 
Antonio, (Cape) • 
Antwerp • • 
AroaMoB, 
rBasin de) . . 
Archangel, Bar 
Ardglass Pier . 
Arklow • • • 
Amheim Bay • 
Arran Islandi . 
Arundel • • . 
Asaph, (St.) Bay 
Atonieri Island 



Sitttirtien* 



h. 

France • .10 

Scotland • . 9 

Scotland . .12 

Wales. . . 7 

Wales. • . 7 

Ireland • • 6 

Sumatra • . 9 

Australia . . 4 

Indian Ocean 
SoiUj Islands 4 
Isle of Man .10 
IVanoe • . S 
England . • 7 
Jersej • .12 
England , .10 
£aig. Chanael 6 

Anica • . . 2 
C. of Malabar U 
England . . 2 
Germany . . 6 
S* America • 
France . . 11 
North Sea . 10 
United States 
Indian Ocean 8 
Anrleaea • .10 
Holland • . 8 
Pacific Ocean 8 
Scotland . . 2 
Passanaquo- 

dyBay. .10 
Gulfof Persia 4 
France . . 12 
Terceira • • 11 
Cattegat • .12 
United Statea 11 
Sejchelles . 5 
Pacific Ocean 6 
United States 10 
Gulf St. Law. S 
Cuba ... 
Netheilands . 6 

France • . S 

Russia • . 6 

Ireland • .10 

Ireland • • 

Australia • • 8 

Scotland • .11 

England . . 

Australia • . 6 
Braiil ... 



Times. 



m, 
30 
SO 
45 
80 
30 


86 

39 
46 
80 

80 
80 
40 
4ft 

20 

16 

45 







80 



80 

80 



80 

15 

46 
80 


46 


30 
80 




80 
80 



46 

80 
16 

16 
201 
43 
491 



Rise 



Feet 



14 
18 
18 



8 
17 



8 
17 

6 



19 



9 
24 
18 

16 

80 
7 

8 

12 
6 



I* 
14 

16 

19 

8 

9 

16 

14 



AngU8tine(St.)Bar 
Aagu8tine(St.)Baj Madagascar 
Auray ... " 
Arruiohes • . 
Awataeha Baj . 
Ajamonte : . 



Places. 



B. 

Babelmandel Str. 
Babelmandel, I. . 
Bahia .... 
Balade Harbour , 
Balambouang Baj 
Balasore • • . 
Balbriggen . . . 
BallingskellingsB. 
Bally I., Town 
Ballj Castle . . 
Bftlljr Shannon 

Balta 

Baltimore • . . 
Bamff .... 
Bancoot Riyer • . 
Banda Isles- . , 
Bantxy Bay • . 
Barbaiy Point . . 
Barbe (St.V . . 
Bardsey Island 
Barfleur (Cape) . France 



Situation. 



Times. 



Rise 



United States 



France 
France . , 
Kamtschatka 
Spain . • , 



Red Sea . , 
Red Sea • . 
Brazil . . . 
N. Caledonia 
Jara . . . 
India . . . 
Ireland • . 
Ireland • , 
East. Archip. 
Ireland . 
Ireland . 
Shetland . 
Ireland . 
Scotland . 
India . . 
Banda Sea 
Ireland • 
AfHca . . 
China Sea 
Wales. . 



Barmouth 
Barnstable Bar 
Barren Islands 



Basseen Riyer 
Bate Harbour . , 
Baticolo Riv. ent. 
Baudsey Cliff • 
Bayonna • . , 
Bayonne 



Wales . . 
England . 
Madagascar 



Bas(Islede) . .1 F^g. Channel 



BoachyHead,ofling England 



Beachy Hd., on ah. 
Bear Island 
Beayer Harbour 
Beaumaris • . 
Bee's (St) Head . 
Belfast . 
Belle Isle 
Bembridge Point . 
Benooolen, 

— Fort Mailbro' 
Bergen . • 
Bermuda Isle, 

— St.GeorgeTown 
Berry Isles 
Berwick 



Persia 

GulfofCutch 

Ceylon 

England 

Spain . 

France 



h. 
7 
4 
6 
6 
4 
1 



18 

11 
4 
6 

10 
9 

10 
3 

12 
6 
6 
8 
8 

11 

11 
4 
8 

10 
6 
8 
7 
7 
6 
4 
8 

12 

12 
4 

10 
4 
8 

11 
9 

12 



England . 
Hudson's Bay 
Bayof Fund^lO 
Wales ... 10 
England . .11 
•llreland . . 10 
Bay of Biscay 8 
Isle of Wight 11 



Sumatra . 
Norway • 

Atlant. Ocean 
LucayoB • 
Engiimd . 




1 

7 

7 
2 



m. 
80 
30 
45 

86 
80 





80 

15 

80 

16 

46 

40 

15 

80 

45 

46 



45 

80 





45 

80 



15 

30 

65 

80 

45 

45 

80 





30 

45 

30 



45 



45 

15 



6 



40 


80 

49 
80 
1^ 



Rise 

6 

18 



6 

7 



12 

11 



6 
12 

11 

11 



13 



12 
27 
17 
14 
8 



21 

20 



24 



6 
16 
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TIMES OF HIGH WATER. 




Places, 


Situation. 


Times. 


Rise 
Feet 


— ■ — ■ 

Places. 


Situation. 


Times. 


Rise 






h. 


m 






h. 


m. 


Feet 


Bic Island • . . 


R.St.Lawren. 


2 









Wales. . . 


9 





22 


Bigburj Bay . . 


England . . 


5 


60 


15 


Cairston . . . 


Orkneys . . 


9 





12 


Bilboa . . . . 


Spain . , 




3 


15 


20 


Calabar,(New,)R. 


Africa . . . 


6 





9 


Biscay . • . . 


Spain . , 




4 


30 




Calais . . . . 


France . . 


11 


30 


19 


Bissao . . . . 


Africa . , 




6 


30 


14 


Calcutta, Ft. Wm. 


India . . . 


3 


6 




Blakenej . . . 


England . 




6 


50 


17 


Caldy Island . . 
Caledonia, (New,) 


Wales. . . 


6 





34 


Blanco (Cape) . 


Africa • , 




9 


45 












Blaskets . . . 


Ireland 




S 


45 


84 


— South end . . 


South Pacific 


8 


15 




Blaze (St.) Cape . 
Block Island . . 


Africa . . 




8 





m 


Calf of Man . . 


Isle of Man . 


10 


30 




United States 


7 


37 


6 


Camarren R. entr. 


Africa . . . 


6 





7 


Blue Nose . • . 


White Sea . 


5 


30 




Camig^en Isle 


Babuyan Isles 


6 







Blythe . . . . 


England . . 


2 


45 


12 


Campbell, (Cape) 


New Zealand 


9 


30 




Bojador (Cape) . 
Bolt Head . . . 


Amca • . . 








I 


Campbell, (Port) . 


America • . 


9 







England . . 
India • . . 


5 


65 


20 


Camperdown . . 


Holland . . 


4 


30 




Bombay Castle 


11 


10 


17 


Cancale . . . . 


France . . 


7 







Bombay Offing 


India . . . 


12 







Canna Sound , . 


Ireland . . 


6 


15 




Bombay Hook . . 


United States 


10 


30 




Cansp, (Cape) . . 


America . . 


8 


50 


8 


Bominy Harbour . 


India . . . 


2 


30 




Canso Harbour 


America . . 


8 


45 


7 


Bonny Rirer . . 


Afiiea . . . 


5 





9 


Cantin, (Cape) . 


Africa . , . 


10 







Borkum Island 


Holland . . 


11 


30 


16 


Cantire, (Mull of) 
Cappel, (West) . 


Scotland . . 


9 





6 


Boston .... 


England . . 


7 


16 




Holland . . 





30 




Boston .... 


United States 


11 


25 


12 


Capricorn, (Cape) 


New HoUand 


8 





7 


Botany Bay . . 


New S.Wales 


8 





7 


Cardagos Garayos 










Boulogne . . . 


France • . 


10 


30 


19 


— North Island . 


Indian Ocean 


2 


30 


4 


Bourdeauz . • . 


France . . 


3 







Cardiff . . . . 


Wales. . . 


6 







Bowen Port . . 


Australia . . 


10 





9 


Cardigan Bar . . 


Wales. . . 


7 





20 


BoyannaBay . . 


Madagascar . 


4 


30 


16 


Carlingford Bar . 


Ireland . . 


10 


40 


17 


Brassa Sound . . 


Shetland . . 


10 





9 


Carlisle . . . . 


England . . 


12 







Bray Head . . . 


Ireland . . 


3 


30 




Carlos, rst.) Port 
Carmarthen Bar , 


Chiloe Island 


11 


45 


19 


Bree Bank . . . 


North Sea . 


3 


30 




Wales. . . 


6 


30 


24 


Brehat Island . . 


France , . 


7 


30 


36 


Carr Rocks . . 


Scotland . . 


1 


30 




Bremen . • • . 


Germany . . 


6 







Carrick Island 


GulfofPersia 


9 







Brest Barb. . . 


France . . 


3 


48 


19 


Carrickfergus . . 


Ireland . . . 


10 


30 


8 


Brewershaven . . 


Holland . . 


2 


30 


16 


Cartagena . . . 


Colombia . . 


2 





1 


Bride's (St.) Bay 


Wales, . . 


6 







Casco Bay . . . 


CoastofMaine 


10 


45 


9 


Bridgewater . . 


England . . 


6 


45 


22 


Caskets .... 


Eng. Channel 





45 


\%\ 


Bridlington . . 


England « . 


4 


30 


16 


Castleharen . . 


Ireland . . 


4 





12 


Bridport . . . 


England . . 


6 


45 




Catherine's(St.)Pt 


Isle of Wight 


8 


30 




Briel • . . . 


HoUand . . 


3 





14 


Catherine's (St) I. 


Brazil . . , 


2 


SO 


6 


Brighton . . . 


England . . 


10 


6 


16 


Catness .... 


WhitafiM . 


6 


15 




Bristol . • . . 


England . . 


6 


46 


40 


Catwater . . . 


fingiand- . . 


6 


30 


18 


Broach R. ent. . 


India . . . 


4 


15 




Cayenne . . . 


Guayana . . 


4 


30 


6 


Broad Haven . . 


Ireland . . 


6 







Charante R. entr. 


France . . 


4 





20 


Broad Sonnd . . 


Australia . . 


11 





26 


Charles, (Cape) . 
Charles (Cape) . 


United States 


7 





6 


Broken Bay . . 


New S.Wales 


8 





8 


Labrador . . 


10 







Buchannees • • 


Scotland . . 


12 





13 


Charleston Bar . 


United States 


7 





6 


Bulama Island 


Bijooga Is. . 


4 


30 


16 


Charlotte Town . 


P.Edward's I. 


10 


30 


6 


Buller (Cape) . . 


Fernando Pa 


4 


15 


6to8 


Charlotte's(Qu)Sd 


New Zealand 


9 







Bulsaur R. entr. . 


India . . . 


1 


45 


18 


Chat, (Cape) . . 


R.St.Lawren. 


12 





13 


Burlings . , . 


Portugal . . 


3 







Chatham . • . 


England . . 


1 







Burntisland . . 


Scotland . . 


2 


30 


14 


Chedabucto Bay . 


Nova Scotia . 


8 


30 


8 


Burry Harbour . 


Wales, . . 


6 





» 


Cheduba, Town . 


Aracan . . 


11 


30 




Busheer. . • . 


Gulf of Persia 


7 


30 


6 


Chepstow . . . 


England . . 


7 


30; 70 1 


Bussora, Factory 


TurkeyinAsia 

New S. Wales 


6 







Cherbourg . . . 


France . . 


7 


35 20 1 


Bustard Bay . . 
Button's Islands . 


8 





8 


Chester Bar . . 


England . . 


10 


30 


26 


Hudson's Bay 


6 


60 




Chester . . < . 


Umted States 


1 


30 




Button Ness 


Scotland . . 


2 







Chichester Harb. 


England . . 


11 


30 


18 


Byron,(Cape,)Bay 


Australia . . 


9 


46 


6 


Chignecto Bay, 
-r Apple Rirer . 


Bay of Fundy 
India . . . 


U 





32 


C. 










ChittB^ng Bar . 


1 







1 Cadiz, obs. . . 


Spain . • . 


2 


30 




Christmas Sound 


TerradelFueg 


2 


30 




1 Caen . . . . 


France . .j 9 





20 


Christmas Harb. . 


Kerguellan's 


10 








Yy 



354 



TABLE LVII. 
TIMES OF HIGH WATER. 



Places. 



Clmrbar Bay . 
Churchill, (Cape) 
Clarence Straits 
Clear (Cape) . 
Clogher Head . 
Coast, (Cape) . 
Cockspar . . 
Cod, (Cape) , 
Comoro isle . 
Condore, (Pulo) 
Conquet Koad 
Conway . . . 
Coolej Point . 
Copeland Island 
Coquet Island . 
Coringa Bay . 
Corisco Island 
Cork, (Cove) . 
Cornwall, (Cape) . 
Comwallis. (Fort) 
Comwallis,(Port) 
Corunna • • . 
Country Harbour. 
Coutance . • 
Cowes • • • 
Cracatoa Island 
Crane Island . 
Cromartie . . 
Cromer . • . 
Crookhaven • 
Croque Harbour 
Cross Island . 
Cuckold's Point 
Culpec 



Cumberland Basin Bay of Fundy 



Situation. 



Times. 



Persia 

Davis^sStraits 
Australia 
Ireland 
Ireland 
Africa . 
America 
United States 
Mosambique 
China Sea 
France 
Wales. 
Ireland 
Ireland 
£ngland 
In(ua . 
Africa . 
Ireland 
England 
P.ofWales'I. 
Andaman Is. . 
Spain . . 
NoTa Scotia 
France • 
Isle of Wight 
Str. of Sunda 
R.St.Lawren. 
• Scotland 
England 
Ireland 
Newfoundlan. 
White Sea 
Birer Thames 
India , 



I 



Curieuae Isle 
Cuxharen • , 

Dalkey Sound . 
Dartmouth Harb. 
David's (St.)Head 
Dauphin, (]*ort) 
Deadman's Point 
Deal, Castle . 
Deamon Point 
Dee, River 
Delagoa Bay • 
Delaware River 
Delgada Point 
Delgado, (Cape) 
Delos Islands . 
Demaun Bar . 
— Offing . . 
Demerary R. entr. 
Denbigh . . . 
De8ert(Mount)Rk. 
Diamond Point 
Dieppe . . . 
Digges, Cape . 
Dingle Bay . 



Seychelles 
Germany . 



6 
7 
9 
4 

10 
S 
9 

II 
4 
4 
S 

10 

10 

10 
2 
9 
5 
4 
4 
2 
4 
S 
8 
6 

11 
7 
6 

11 
7 
S 
6 
4 
2 
1 

12 
5 
1 



Ireland 
England . 
Wales. . 
Madagascar 
England . 
England . 
Riv. St, Law. 
Scotland . 
Africa . . 
United States 
Azores 
Africa . . 
Africa . • 
India . . 

Guayama . 
WaMs . . 
CoastofMaine 
India . . 
France 
Hudson's Bay 
Ireland . 



9 

6 

6 

4 

5 

11 

12 

12 

4 

9 

12 

4 

6 

1 

2 

4 

2 

11 

2 

10 

12 

8 




20 
45 


SO 
SO 


SO 
45 
16 


15 
40 
SO 
45 
45 


SO 
25 


30 


40 






15 
45 


SO 

so 

15 

15 

45 


10 
C 



28 

5 



SO 

3(^ 

15 



45 

40 



80 

SO 

85 

SO 

45 

80 

16 

01 

15 

25 



8< 



Rise 



Feet] 
10 

8 
12 
10 

7 

6 
12 

7 
21 
24 
12 

15 

7 
18 



9 



8 

15 
4 

14 
14 
12 

18 

60 
7 



Places. 



6 
14 



19 
12 
26 
ISi 

7 

9 
18 
17 

9 



Donegal Bar . . 

Dort 

Dovamenes Road 
Dover Pier . . 
Douglas . . , 
Downs .... 
Drogheda Bar 
Drontheim . . . 
Dublin Bar . , 
Dudgeon Lights , 
Dunbagon Head , 
Dunbar . • . , 
Duncansby Head . 
Dundalk Bar . 
Dundedy Head 
Dundee . • . 
Dundrum Harb. 
Dungarvon • . 
Dungeness • . 
Dunkirk . • 
Dunnose . • 
Dursey Island 
Dusky Bay 

£. 

Eagle Island . 
Easter Island . 
Eastern Brace 
Eddystone . . 
Elbe R., red buoy 
Elena, St. (Port) 
Elie Harbour . . 
Elisabeth TownPt 
Elizabeth Isles 
EUis Cove . . . 
£!mbden. . • . 
Endeavour R. ent. 
English River . . 
English Road . . 
Enkhuysen . . . 
Eoaa, East Pt. . . . 
Etang Harbour 
Etaples . . . , 
Exmouth Bar . . 
Ezums^Bar • . 
Eyder River, ent 
Eyemouth Harb. 

F. 



Situation. 



Ireland . .10 

Holland . . 3 

France • . S 

England . . U 

Isle of Man .10 

England . . 11 

Ireland . .10 

Norway , . 2 

Ireland . .10 

North Sea . 7 

Ireland . . 6 

Scotland . . 2 

Scotland . .10 

Ireland . . 10 

Ireland . . 4 

Scotland . . 2 

Ireland . . 10 

Ireland , . 4 

England . . 10 

France . . 11 
Isle of Wight 8 

Ireland . . 8 
New Zealand 10 



Times 



i 



19 



12 



SeycheUes 
Pacific Ocean 
Bay of Bengal 
Eng. Channel 
North Sea 
Patagonia 
Frith of Forth 
United States 
United States 
Anticosti I. 
Gennany . 
New S. Wales 
Delagoa Bay 
C. Verde Is. . 
Holland . 
Friendly Isles 
Bay of Fundy 
France • 
England • 
Bahamas • 
Germany • 
Scotland . 



Fair Head . . 

Fair Isle . • 

Falmouth • . 

False Bay . . 
Fayal Road 

Fear, (Cape) • 

Fecamp • • • 
Fernando Noronha|S 

Ferro Isles . « 

Ferrol • • . 

FeroUe . . . 



Ireland . 
Orkney Is. 
England . 
Afnca . . 
Azores . 
America • 
France 

. Atlantic 
Canaries . 
Spain • . 
Newfoundlan. 



2 
9 
6 

12 
4 
2 
8 
9 
2 

12 
8 
5 
7 

12 
7 

10 

10 
6 
6 

12 
2 



9 

10 
6 
3 

11 
9 

10 
4 
8 
8 

11 





15 
16 
SO 
15 
40 
16 
SO 

so 







45 



15 

80 

SO 

50 

40 

66 

80 

67 



80 



45 

16 



80 

11 

64 

62 







20 

SO 





46 

36 

25 

35 



15 







SO 

so 

30 

46 







45 

46 



Rise 

Feet 
12 

21 
20 
21 
18 
12 

12 



9 
17 
11 

17 

24 
19 



9 



18 

12 

24 

14 

6 

6 

6 



12 
5 



26 
19 
14 

11 
16 



4 
18 

4 
4i 

19 
6 

15 
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Places, 



Ferritera • . . 
Fifeness . . . 
Filej .... 
Finisterre, (Cape) 
Finmark • . • 
Fiagard Bay . . 
FlamboroughHead 
Flatholm . . . 
Flats, (Kentish) . 
Flemish Banks 
Florida (Cape) . 
Florida keys . . 
Flushing . . . 
Fly, orVlieGatway 
Fly, or Vlie Road 
Folkstone . . . 
Foreland, (North) 
Foreland, ^South) 
Formby Point 
Fort George • . 
Fort St. John . . 
Foul Island . . 
Foulness . . . 
Fourchu, (Cape) . 
Fowey .... 
Fox Isles . . , 
Foyn's Island . . 
Francisco,(St.)Pt. 
Frehel, (Cape) • 
Fulta . . • . 
Funchal . . . 
Fundy, (Bay of) 

G. 

Gaboon River » . 
Gallicia, (Coast of) 
Galloper • 
Galloway,(Mullof) 
GalwayBay . . 
Grambia River, 
— Bathurst Town 
Garrone River ent. 
Gasp% Bay . . . 
Gay Head • , . 
Geer, (Cape) . . 
George River . . 
George's Bay • . 
George, (St.) . . 
Georgetown, Bar 
Gibraltar . . . 
Glasgow . • . 
Goa . • . • . 
Goat Island . . 
Goeree Island . . 
Good Hope (Cape) 
Good Hope,(townj 
Goodwin, (back of) 
Gore .... 
Goree Gatway 
Gouldsborough 
Gowans,(St.)Head 



Situation. 



Ireland . . 
Scotland . . 
England . . 
Spain . . . 
Lapland . . 
Wales . . . 
England . . 
Bristol Chan. 
England . . 
North Sea . 
United States 
G. of Florida . 
Netherlands . 
Holland . 
Holland . 
England . 
England . 
England . 
England . 
Scotland . 
Newfoundlan. 
Shetland . . 
England . . 
Nova Scotia . 
England . . 
United States 
Ireland . .' 
New Albion . 
France • . 
India • • . 
Madeira • . 
America . . 



Aiiica • • . 

Spain , . . 

R. Thames • 

Scotland . . 

Ireland . . 

Africa . . . 
France . . 
G.St.Lawren. 
United States 
Africa • • 
United States 
Fernando Pa 
Bermuda . 
United States 
Spain . . 
Scotland • 
India . * 
Fernando Fo 
Africa . . 
Africa . . 
Africa • . 
Downs 
England . 
North Sea 
United States 
Wales . . 



Times. 



h. 

S 

4 

4 

3 

2 

6 

4 

6 

11 

3 

7 

8 

1 

6 

7 

10 

11 

11 

10 

12 

9 



9 

8 

6 

10 

5 

11 

6 

1 

12 



6 

3 

12 

11 

4 

8 
3 
3 
7 
2 

10 
4 
7 
6 


11 

11 
4 
7 
3 
2 
I 

11 
1 

11 
5 



m 
30 
30 
30 


16 
30 
SO 
28 




30 
30 


45 
30 
45 
15 

6 
25 




30 


46 
30 
45 


46 


16 
15 







46 

16 

30 

10 
46 


37 
15 
45 




60 


49 
30 


48 


20 
3C 
15 
36 


30 



Rise 



Feet 



36 



6 
15 



20 

17 

.15 

26 



16 
13 
16 
9 
16 

45 

9 
60 



17 



6 
16 

6 
10 
9 
7 
6 
4 



7 
4 

5 



12 

36 



Places. 



I 



Granville . . . 
Gravelines . . . 
Gravesend • . . 
Green Island . . 
Green Island . . 
Green Island . . 
Green Point . . 
Greenwich • . . 
Grizness • • . 
Groyne .... 
Guayaquil River . 
Guernsey Bar . . 
GundaveeRiv. ent. 
Gunfleet . . , 

H. 

Hackluyts Head , 
Haerlem . . . 
Hague,La, (Cape) 
Halifax . . . 
Hamburgh . . 
Hammenest . 
Hammond's Knoll 
Hamoaze . • . 
Hampton Road . 
Hangcliff . . . 
Harlem .... 
Hartland Point . 
Hartlepool • • . 
Harwich . • . 
Hasborough Gat • 
Hastings . , . 
Hatteras, (Cape) 
Havre . . . . 
Haytien, (Cape) . 
Helegoland . . 
Helena, (St.) Bay 
Helena, (St.) 
— James Town 
Helena (St.) Point 
Helens, (St.) . 
Helvoetsluys . 
Henlopen, (Cape) 
Heniy, (Cape) 
Hillsborough Inlet 
Hollands Hook . 
Holms .... 
Holyhead Bay . . 
Holy I., Harb. 
Honfleur . . . 
Hoom .... 
Hoseley Bay • . 
Howe, (Port) . . 
Howth, Harbour . 

Hull 

Humber R., ent. . 
Himg Road , . 
Hurst Castle • . 



X 



I. 

Ice Cove . 
Ilfracombe . 



Situation. | Times. 



Franca r . 
France . . 
River Thames 
R. St.Lawren. 
Newfoundlan. 
Nova Scotia . 
CofGoodHope 
R. Thames . 
France . . 
Spain . . . 
Peru . . . 
Eng. Channel 
India , . . 
R. Thames 



Spitzbergen . 
Holland . . 
France . . 
Nova Scotia . 
Germany . . 
Norway , . 
North Sea . 
England , . 
United States 
Shetlands . . 
Netherlands . 
England . . 
England . . 
England . . 
England • . 
England . . 
United States 
France . . 
Hayti . , , 
North Sea . 
Africa . . . 



Atlant. Ocean 1 
Patagonia . 4 
England . .11 
Holland . . 2 
United States 9 
United States 10 
United States 7 
Holland . .3 
Bristol Chan. 6 
Wales. . .flO 
England . . 2 
France • «' 9 
North Sea . 12 
England . . 11 
No 7a Scotia . 8 
Ireland • .10 
England . . 6 
England • .5 
England . . 6 
England . . 10 



h. m 

6 45 

11 45 

1 SO 
3 
9 
8 

2 20 

2 28 
11 

3 



7 

6 

2 

12 



1 
9 
7 
8 
6 
1 
7 
5 

10 
9 
9 
6 
3 

11 
8 

10 
9 

10 
6 

11 
2 



.Hudson's Bay 
.'England . . 



Rise 



Feet 

18 
16 
16 

8 
6 



30 


45 


10 
40 
30 
30 
30 

ol 


45 
30 


36 

G 
30 




30 

30 

30 

45 







30 

u 

40 



30 

30 





36 

15 



15 

46 





30 
19 



21 

8 

9 

H 

18 



14 



22 
9 



16 



H 



36 
18 
15 
13 

11 

13 
22 
18 
46 



10 
6 30 



356 


TABLE LVir. 




TIMES OF HIGH WATER. 






Places. 


Situation. 


Times, 
h. m. 


Rise 
Feet 


1 Places. 


Situation* 


rimes 


Rise 
Feet 






jl 




h. 


m. 


Ingvllee .... 


India . . . 


11 







Lancaster . . . 


England . . 


11 


15 




Inhamban . « • 


Africa . . . 


4 


15 


10 


Land's End . . 


England . . 


4 


80 




Inverness, 










Lee Stone . . . 


Ireland . . 


10 


30 


14 


— Fort George . 


Scotland . . 


12 





14 


Leith Pier . . . 


Scotland . . 


2 


20 


161 


Ipswich .... 


England . . 


12 







Le Have, rCape) . 
Leman & Ower . 


Nova Scotia . 


8 





7 


Ireland,(W.Coa8t) 


AtlanticOcea. 


3 







North Sea . 


7 







Ireland, (S. Coast) 


AtlanticOcea. 


6 


51 




Lerwick . . . 


Shetland . . 


9 


45 


10 


Isle de Bas . . . 


France . . 


3 


17.27 


Leven; (Port) 


Arabia . . 


3 


30 


,? 


Isle de Dieu • . 


France . . 


3 







Lewis Islands . . 


Scotland . . 


6 





l8leofMan,(S.8ide) 


StGeorgeCh. 


10 


20 




Lewis, (Butt of) . 


Scotlands . . 


6 


45 




lyes, (St.) . , . 


England . . 


4 


30 


22 


Limerick . . . 


Ireland . . 


6 





16 












Lindj River . . 


Africa . , . 


4 


15 


12 


J. 










Lintin Island . . 
Lipcomb Harb. . 


China . ', . 
Nova Scotia . 


12 







Jackson, (Port) . 


New S.Wales 


8 


15 


•6 


Lisbon .... 


Portugal . . 


4 







Jago (StO Isle 
— Port Praya . . 










Little Hampton, 










C. Verde Is. 


6 





4 


(entr. to) • . 


England . . 


11 


SO 


14 


Janeiro, (Rio) • . 


Brazil . . . 


2 


45 


4* 


Liverpool . . . 


England . . 


11 





27 


Jask, (Cape) . . 


Persia . . , 


6 





7 


Liverpool, Harb. . 
Lizard Point' . . 


Nova Scotia . 


7 


50 


8 


Jedore Head • . 


Nova.Scotia . 


8 


20 


9 


England . . 


4 


65 


18 


Jericacoara . • . 


Brazil . . . 


a 


30 


12 


— Off Shore . . 




7 


55 




Jersey (St. Aubin) 


Eng. Channel 


6 





36 


Loando .... 


Africa . * • . 


4 


SO 


6 


Johanna . • . 


Comoro Isles 


3 





8 


Loch Swilly . . 


Ireland . . 


7 


30 




John's (St.) . . 
John's (St.) . . 


Ireland . . 


10 


30 


19 


Loire River, entr. 


France • . 


3 


45 


19 


Newfoundlan. 


7 


60 


6 


London Bridge . 


England . . 


2 


7 


184 


John's, (St.) Cape 


Africa . . . 


5 





7 


London, (New) . 


United States 


8 


54 


6 


John's, (St.) . . 


New Brunsw. 


11 


30 


24 


Londonderry • 
Long Island . . 


Ireland . . 


6 







Joombas Riv. ent 


Africa . . . 


8 


10 


6 


United States 


3 







Juan, (St.) . . . 
Juba, Town . . 


Porto Rico . 


8 


•20 


It 


Long Sand Head . 


Riv. Thames 


11 


30 


15 


Africa . . . 


4 


38 


10 


Longships . . . 


England . . 


4 


30 


20 


Julian, (St.) Port 


Patagonia 


4 


45 




Lookout, (Cape) . 


United States 


10 


SO 


7 


Jumbasseer Road 


India . . . 


4 


45 


36 
12 


Loop Head • . 


Ireland . . 


4 


SO 




Junkseylon . . 
Jutland (Coast) . 


India . • . 


10 





L'Orient, (Port) . 


France . . 


3 


30 


20 


Denmark . . 


12 





Louis, (Port) . . 


Mauritius 


12 


SO 


3 












Louis, (Port) . . 


Prance . . 


4 





19 


K, 










Louisbourg . . 


Breton Island 


7 


15 


5| 












Lowestoff,in shore 


England . . 


10 


38 


^1 


Karakakoa Bay . 


Owyhee . . 


3 


49 




— Roads . . . 




8 


55 


H 


Kedgeree . . . 


[ndia . . . 


11 


30 




Luis, (St.) Harb. . 
Lundy Island . . 


Maranham 


7 





18 


Kenmare River . 


Ireland . . 


3 


30 


12 


Bristol Chan. 


5 


SO 


SO 


Kennebeck . . . 


United States 


10 


45 





Luza River, entr. 


Madagascar . 


4 


SO 


16 


Kentish Knock . 


Riy. Thames 


11 


30 


16 


Lyme Regis . . 


England . . 


6 


SO 


13 


Keppel Bay , . 
Kilduin Island . 


News. Wales 
Lapland . . 



7 


30 



14 
12 


Lymington • . 
Ljrnn Deeps . . 


England . . 
England . • 


11 
6 


15 



23 


Killibegs . . . 


Ireland . . . 


6 


45 














KiUough Pier . . 


[reland • . 


10 


45 


17 


M. 










King's Channel • 


Riv. Thames 


12 





16 












King's Island . . 


Bass's Strait . 


3 


30 


12 


Machias . • . 


Uiiited Statte 


11 





12 


King's Road . . 


Bristol Chan. 


6 


45 


46 


Macoa .... 


China . . . 


9 


52 


10 


Kingstown Harb. 


Ireland . . 


10 


17 


13 


Madame Isle . . 


Arabia . . 


4 





5 


Kinnaird's Head . 


Scotland . . 


12 







Madame Island . 


Breton Island 


8 





8 


Kinsale .... 


Ireland . . 


4 


30 


15 


Madeira . • . 


Atlant. Ocean 


12 


4 


7 


Kirkudbright . . 


Scotland . . 


11 


15 




Maes River, entr. 


Holland . . 


3 







Kish Bank, Light 


StGeorgeCh. 


10 


30 


10 


Mah6 Island . . 


Seychelles . 


5 


20 


6| 


Ki8hmaI.,S.W.Pt. 


Gulf of Persia 


11 





12 


Mahone Bay . . 


Nova Scotia . 


8 





8 


Kykduyn . • . 


Holland • . 


7 


30 


12 


Majambo Bay 


Madagascar . 


4 


SO 


16 












Makumba Island . 


Madagascar . 


4 


45 


17 


L. 










Malacca Roads . 


India . . . 


10 


SO 














Malaga .... 


Spain . . . 


12 





S 


Lagos Bay . . . 


Portugal . . 


2 





13 


Malaguash Bay . 


Nova Scotia . 


8 





8 


Lagos .... 


Africa . . . 


4 





6 


Malbay .... 


Ireland . • 


4 







Lanibaness . . . 


Shetlands . . 


9 


so 


5 


Malo,(St.). . .France . .1 


6 





45 
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Pkees. 


Situation* ; 


Tiiiies. 

h. m. 


Rise 
Feet 


Places. 


Situation. 


Times. 


Rise 
Feet 










h. 


m. 


Manan, (Grand) . 


Bt^ of Fnndy 


10 


26 


Noedles . . . 


iMie Of Wight 


8 


96i 


9 


Manicougan Bay . 


R. St.Lawren. 


1 


12 


Negro, (Cape) Hr. 


Novii S<koCla . 


8 





7 


Manilla Bay • • 


Phillipines . 


10 40 


n 


New Anchorage . 


New Prov. I. 


8 


30 


4 


Man of War Kay 


Bahamas . . 


8 10 


4 


Newlrargh . • • 


Scotland • . 


19 


SO 


IS 


Marble Head . . 


United States 


11 SO 


12 


New Calabar, Rir. 


Africa • 


6 


« 


9 


Marcou, ^St.)Isle8 
Margarers Bay . 


France . . 


9 15 


21 


New Bedford . . 


United BtctM 


7 


37 


6 


Nova Scotia . 


8 


7 


Newbury Port . 


United Btittesfll 


IB 


10 


Margate Pier 


England . . 


11 16 


16 


Newcastle • • . 


England . . 


4 


« 




Martin Vas Rocks 


Atlant. Ocean 


S 45 




Newcastle . . . 


United States 


12 







Mary's (St.) Cape 
Mary's (St.) Bar 


Nova Scotia . 


9 30 


16 


Newhaven • . . 


England . . 


11 





20 


United States 


8 Ifr 


7 


Newhaven, Offing 


Umted States 


9 





8 


Mary's (St.) . . 


Scilly Islands 


4 40 


18 


New London . . 


United States 


8 


54 


6 


Matane .... 


R. St.Lawren. 


12 15 




Newport • • . 


Wales. . . 


6 


45 


21 


Mathieu, (St.) . 


France . . 


S 


21 


Newry .... 

New York, 


Ireland . . 


12 







May Island • • 


Scotland . . 


1 30 












May, (Cape) . . 


United States 


8 SO 


6 


— East River . 


United States 


8 


54 


T 


Mazeira Isle • . 


Arabia . . 


10 48 




Nicholas, (St.) 










Mellacoree River 


Afiica • . . 


7 40 


11 


— FreshwaterBay 


C. Vetde Is. . 


7 





6 


Melo, (Port) . . 


S. America . 


4 16 


16 


Nicholas, (St) Hr 


R. St.Lawren. 


12 





12 


Mergoi .... 


India . . . 


11 SO 


16 


Nieuport . . . 


FVance . . 


11 


16 


17 


Metwajr, (Port) . 
Milford Haven . 


Nova.Sootia . 


7 50 8 


Noncowry, Harb. 


Nicobars . . 


9 


15 


9 


England . . 


5 45 36 


Nootka Sound • . 


America . . 





20 


9 


MilleVaches Point 


R.St.Lawren. 


2 


Nore Light , . 
Norfolk Island, 


River Thames 


12 


SO 


14 


Minehead • . . 


England . . 


6 


36 










Mines Chan., entr. 


Bay of Fundy 


11 


41 


— Sidney Bay . 


Pacific Ocfsan 


7 


45 


7 


Mingan Harbour . 


G.St.Lawren. 


3 


11 


North Berwick . 


Scotland . . 


1 


SO 




Minow Island • . 


Madagascar . 


6 /O 


16 


North (Cape) . . 
Noss Head • . . 


Lapland • . 


3 


44 




Miraporyas • , 


West Indies . 


9 30 


2 


Scotland . . 


9 


16 




Mixen Head • , 


Ireland • . 


3 














Mocha . • • . 


Arabia^ • . 


11 20 


4 


0. 










Mogador . • . 


AfHca • . 


4 


10 












Mombas Island . 


Africa . • . 


4 


11 


Ohitahoo Isle, 










Mongallon River . 


Africa . • . 


3 45 




— Resolution Bay 


Marquesas . 


S 


SO 




Monterry , • . 


New Albion . 


7 SO 




Oleron Island . . 


France • . 


8 


46 


19 


Montrose . • . 


Scotland . . 


1 SO 


13 


Olonne Shoals . . 


France • . 


S 


SO 




Moose Island . . 


United States 


10 45 


25 


Onega . • • . 


White Sea . 


7 


80 


6 


Morebat, (Cape) . 


Arabia . . . 


9 




Oporto . , • . 


Portugal • . 


3 


16 




Moreton Bay , . 


Australia . . 


9 45 


8 


Orfordness . • . 


England • . 


10 


40 


11 


Morlaix . . • , 


France . . 


6 15 


SO 


Orkney. Islands . 


North Sea . 


10 


SO 


8 


Morocco Coast . 


AfiKca ... 


2 15 




Ormes Head • . 


Wales. . . 


10 


SO 




Mossel Bay * . 


Afnca . • . 


3 15 


6 


Ortegal, (Cftpe) . 


Spain . • . 


3 







Mount's Bay . . 


England . . 


4 40 


20 


Ostend . • • . 


France . . 


12 





16 


Mount St.Michael 


France . . 


6 SO 


54 


Otaheite Islind, 










Mount Desert . . 


United Stutes 


11 


12 


— Venus Point . 


Pacific Ocean 


10 


SO 




Mouton, (Port) . 


Nova Scotia . 


8 


7 


Ouro River • . 


Africa • . . 


12 





9 


Mozambique, 


X 






Owen • • • • 


British Chan. 


11 





16 


— St. George's I. 


AAlca • . . 


4 16 


12 


Owharre Bay • . 


Huahin^ . . 


11 


60 




Mull of Cantire . 


Scotland . . 


10 SO 


6 


OwUHead . . 


Nova Scotia . 


8 


30 


7 


Mull of Galloway 


Scotland . 


11 15 




P. 










N. 








Padstow • • . 


England • . 


5 





24 


Nangasaki . . . 


Japan • . . 


7 63 




Palma • . • . 


Canaries . . 


3 







Nantes .... 


France . . 


4 




Pabniras, Pdint . 


India . • • 


8 


SO 




Nantes, Riv.,entr. 


France . . 


3 




Palos • • • . 


Spain . • . 


12 


40 




Nantucket Shoals 
Nantucket, Harb. 


United States 
United States 


10 45 
12 3 


6 




S. America . 


3 

12 






4 


Para • • • . 


Brazil • . . 


Nareenda Bay • , 


Madagascar . 
New Provid. 


5 45 




Parcelar, Podnt . 


Malacca Str. . 


6 


40 


14 


Nassau .... 


8 30 


4 


Parkgate . • . 


Wales. . . 


10 


80 




Nassau Bar • , 


United Statec 


7 SO 


7 


Passage dn Four : 


France • . 


4 





19 


Natal River . . 


Africa. . 


.10 


1 12 


Passamaquoddy B 










Naze .... 


Norway . 


11 u 


1 


— North Bay . . 


Bay of FundyllO 


45 


SO 



■»»■ fc 



3S8 



TABLE LVII. 
TIMES OF HIGH WATER 



I 



PllOM, 



Situatioik 



Penmarki 
PeDobsoot Hirer . 

PentUnd Frith . 

Pensanoe . • • 

Pernambiioo • • 

Peter Head . . 
Peveral Point 

Philadelphia . . 

PhiUp, (Port) . . 
Pickeiagill, Harb. 

Pioton Harbour . 

Pierre (St.) • . 

Piliera . • • . 
Pistdet Bar 



Madagascar 
Borneo • 
Africa • • 
France 



PaasandaTa Bay <, 
PaaderRirer entr 
Patta • • • I 

Panl de Leoo, (St.)! . . 

Paul's, (8t.)Island Indian Ocean 
PanldeLoando,(St. Africa • 
Pelican Harbour • Bahamas 
Pembroke (Cape) Hudson's Str. 



Placentia Harbour Newfoundlan. 



Plettenbew Bay . 
Plymouth Dk. yd. 
Plymouth 
Pomona . 
Poole . 
Porsal . 
Portandik 
Port Bowen 

Port Glasgow 

Port Hood. 

Port Howe • 

Port Hunter 

Port Jackson 

PorUandBill 

Portland Race 

Portland Road 

Portland 

Port Louis . 

Port Porto . 

Port Praya 

Porto Santo 

Port Royal 

Port Royal. 

Port Rush . 

Port Seaton 

Port Stephens 

Portsmouth J>k.yd England 



Portsmouth 
Port Spain . 
Portugal, 
— (Coast oO 
Praule Point 
Preston Pans 
Prince's Island . 
Proridence Island 
Proridence Island 
Pudyona . • 
Puerto de Naos 



France 

United States 
Scotland . . 
England . . 
BrasU . 
Scotland 
England 
Umted States 
News. Wales 
New Zealand 
G. StLawren 
Newfoundlan. 
R. St.Lawren. 
Newfoundlan. 



Times. 



th. 
5 
5 
4 
4 

11 
4 
7 

12 
S 

10 

10 
4 
7 

12 
9 
S 
2 

10 
T 
9 
4 
6 
9 
8 
5 

U 
S 
9 
5 
T 



Africa 
England 
Umted States 
Orkneys . 
England . 
France 
Africa • . 

P. Regent's ^ 
Inlet . .11 
.IScotland . . 11 
Breton Island 9 
NoTa Scotia. 8 
New S.Wales 9 
NoTa Scotia . 8 
England . . 7 
England • . 9 
England . . 6 
Umted States 10 
France • . 4 
France . . 8 
C. Verde Is. 6 
Madeira Isles 12 
United StatesI 8 
Jamaica 
Ireland 
Scotland 
New S.Wales 



Umted States 
Trinidad . 

Europe • 
England • 
Scotland . 
Coast ofAfiiea 
Luoayos . 
Indian Oceani 
N. Caledonia 
Lansarote T. Iji 



5 

2 

9 

11 

11 



8 

5 

2 
8 

T 
4 
6 



m 



6 







80 

80 



80 

45 

80 

SO 

16 







80 

57 





45 

45 

15 

10 

80 

80 







80 

12 
45 


80 
45 


16 
15 
15 
45 
80 




80 
15 

46 


15 
40 
15 
80 

45 

55 



45 

80 



80 

45 



Rise 



Feet 
15 
8 

44 

8 

6 
4 



Places. 



Puerto de Plata 
Pulp Pinang . 
Puifleet . • • 

Q. 



Situation. 



Quebec . • • 

Queda Road • 

Queenborough 

Queen Charlotte's 

8 Sound. . • . 

19 Querimba Islands 

& Quiloa Harbour 



6 

6 
7 

5 
8 
6 
18 
6 

7 
20 

11* 

«J 

6 

8 
6 

n 

8 



R. 

Race Point 
Rachlin Island 
Racket. (Pulo) 
Radama, (Port) 
Rajapour • • 
Raone Head 
Ramkins • • 
Ramsey. • • 
Ramsgate • • 
Rangoon, 
— Bar . • • 
Ray, (Cape) . 
Reedy Island • 
Resolution Bay 



Hayti . . 
P.ofWalesI. 
Riy. Thames 



Canada . , 
India • . , 
England . , 

New Zealand 
Africa • • , 
Africa • • , 



Times. 



Rise 



United States 
Ireland • 
Jaya • . 
Madagascar 
India • • 
England • 
HoUand . 
Isle of Man 
England . 

India . • 
Newfoundlan. 
United States 
Marquesas 



7 
7 




15 

4 
9 
6 

9in. 
6 

8 
16 
10 

5 



Resolution .(Cipe)|HttdsoQ'B Str. 

Rhe Island • 

Rhode I., Harb. 

Rio Janeiro 

Robin Hood's 

Roccas . • 

Rochefort . . . 

Rochelle • • 

Rochester . • 

Rodrigues Island 

Roman, (Cape) 



Bay Enrl 



Ronaldsha(North) Orkney Is. 



4 

8 



Roseness 
Roseway (Port) 
Rotterdam . « 
Rouen ... 
Royal Island Hr.. 
Roymon(^ilR.,en. 
Ryde ... 
Rye Harbour • 



Sable, (Cape) . 
Sable I., (S. Side) 
- (North Side) . 
Saintes • . • 
Salangor Roads 
Salcombe • • 
Saldanha Bay • 
Salem . • • 
Salisbury Island . 



France. 

United States 

Braiil . . , 

land . . 

tlantic 

France . . 

France . • , 

Ei^land . . 

Incuan Ocean 

United StatesllO 

9 

10 

8 

8 

1 

7 

11 

11 

10 



Orkney Is. 
Noya Scotia . 
HoUand 
France 
Bahamas 
India . 
England 
England 



Noya Scotia . 
N. Atlantic 

Carribbees 
India • • 
England • 
Africa . . 
United States 
Hudeon's Bay 



h. 
7 
2 
1 



6 

10 

1 

9 
4 

8 



10 
9 
9 
4 

11 
5 
1 

10 

11 

8 
9 

11 
2 
7 
8 
7 
2 
8 
4 
4 
8 
1 

12 



m. Feet 



7 

8 

10 

6 

6 

5 

2 

11 

11 



SO 



40 



45 



15 


80 
45 



45 





40 



45 

SO 

SO 

20 




15 
80 




37 
40 
45 


15 
45 


80 
80 
45 
80 
15 


15 
45 
80 
SO 
40 



45 

80 
80 
45 


55 


80 





S 

9 

17 



80 
6 



9 



13 
12 



21 



8 



6 
4 

6 
21 



6 



7 
24 



12 
8 
7 



20 

7 

12 



• 
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Places. 



Salomon Isles . 
Saltees . • . 
Salt Island, 
— Mordeira Bay 
Salyadore,(St.) ent 
Salvador (St.) 
Sambro Harbour 
Sandwich . . 
Sandwich Baj . 
Sandwich Bay . 
Sandy Hook • 
Sandy Isle • . 
San Lucar . • 
Santa Cruz • • 
Savannah, entr. 
Scarborough • 
Scarcies Kiyers 
Scattery Island 
Scaw . • • 
Scilly Islands • 
Scolt Head . • 
Seaford • • . 
Seal Islands • 
Searbett Isle • 
Seaton Sluice . 
Sebastian,(St.)Isle 
Seine Biyer, entr. 
Selsea Bill . . . 
Selsea Harbour . 
Senegal, Bar . . 
Serangi Isles • • 
Setubal . . • . 
Seyen Is* Harbour 
Seyen Is. Harbour 
Shag Harbour . 
Shannon R., entr. 
Sheepscut . . . 
Sheet Harb. entr. 
Shelbume Harb. . 
She^mess Dk. yd. 
Shepody Bay . . 
Sherbro Riyer 
Shetlands, S. end . 
Shields . . • • 
Shillocks • . . 
Ship Harbour . • 
Shipwash . . . 
Shoal Water Bay 
Shoreham • « . 
Sidney Coye . . 
Sidney Harbour . 
SierraLeon,(Cape) 
Simons Bay • 
Simon's, (St.) Sd. 
Simon's, (St.) Bar 
Simons,(St.)Offing 
Skerries • • 
Skerries • • 
Sky Island • . 
Sligo Bay . . 
Slyne • • . 
Smalls . • • 



Situation. 



Chagos Arch. 
Ireland • . 

C. Verde It. . 
Brazil . • 
Lucayos . 
Noya Scotia . 
England . • 
Noya Scotia . 
Labrador . . 
New York 



Spain 

S. America 
United States 
England • . 
Africa • • • 
Ireland • . 
Denmark . . 
British Chan. 
England . . 
England . . 
Bay of Fundy 
Guzarat . . 
England • . 
Brazil . , . 
France • . 
England . . 
England • . 
Africa . • . 
Mindanao . 
Spain . • . 
R. St.Lawren. 
Bay of Fundy 
Noya Scotia 
Ireland . 
United States 
Noya Scotia . 
Noya Scotia . 
England . . 
Bajr of Fundy 
Africa . . . 
North Sea . 
England . . 
Ireland . . 
Gutof Canso 
Riyer Thamesl 12 
Australia • .10 
England . .11 
Port Jackson 8 
Breton Island 9 
Africa . . 7 
CofGoodHope 3 
United States 9 
United States 7 
United States 6 
Wales ... 9 
Ireland . . 4 
Scotland • . 6 
Ireland • . 6 
Ireland • . 5 
Wales ... 6 



Times. 



h. 
1 
5 

7 
4 
3 
8 

11 
9 
7 
7 
2 
1 
8 

11 
4 
7 
4 

12 
4 
6 

10 
8 
1 
2 
2 

10 
9 

11 

10 
7 
4 
1 

11 
9 
S 

10 
8 
8 

12 

11 
8 

10 

s 
s 

8 



m 

40 

45 
15 
50 
15 



Q 

SO 

SO 

15 

45 

40 

15 

SO 

10 





401 

20 

15 

45 

80 

45 

SO 

301 

86 

15 

30 



80 

80 





45 

45 

30 





30 



30 









80 

15 

15 



80 

30 



30 

45 

45 

45 



45 

15 

50 



Rise 



Feet 

6 

12 

5 
7 



8 
7 
6 



32 

18 
10 
12 
15 
18 

20 
12 
10 

10 

25 
16 
15 



Places. 



Smerwick Bay 

Smiths Knoll • . 

Sofala . . . . 
Solebay .... 
Sombrero Kay 

Somme R. entr. . 

Southampton . . 

South Light • . 

Southwold . • . 
Soutland Pass 
Spain, (North 

Coast of) . . 

Spartel, (Cape) . 

Spithead . • . 

Split, (Cape) . . 

Spry Harbour . . 

Spurn Point . . 

Stadtland • • . 

Staples • • • . 

Start Point . . 
Stazigo .... 

Stockton . . . 

Stonehayen • . 

Strangford Bar . 

— Town . . . 
Stromness, Harb. 
Studwall's Road . 
Suez, Harbour 
Sunbury . . . 
Sunderland . . 
Surat, Road • , 
Surinam, 

— Bram's Point . 
Swansea Bay 
Sweetnose . . • 
SwiUy, (Loch) . 
Swin. • • •• . 

T. 

Table Bay • •. . 

Tagioca Point . . 

Tamataye Point . 
Tanna Island, 

— PortResolution 
Tantang . . . 
Tappanooly Bay . 
Tarifa Island • . 
Tarpaulin Coye . 
Tayay Point . . 
Tay Riyer, Bar 



18 
31 
11 
12 

9 

7 

8 
15 
48 

8 

6 
13 

H 

18 
14 

7 

6 
lljlTees Riyer, entr. 

3 Telling, (Cape) . 

6 Terceira, 

6 — Angra Bay • . 
Temeuse • • . 
Teryere • . • . 
11 Tezel, (entr. to) . 
Tezel Road • . 
ThamesR. (mouth) 
Thirsty Sound 
Thomas, (St.) I. . 



Situation. 



Ireland . . 

North Sea . 

Africa . . . 

England . . 
Florida Kays 

France . . 

England . . 

Ireland • , 

England . . 

Holland . . 

Bay of Biscay 
Africa • . . 
England . . 
Bay of Fundy 
Noya Scotia • 
England • . 
Norway . . 
Scotland • 
England . 
Scotland . 
England • 
Scotland • 
Ireland • 
Ireland • 
Orkneys • 
Wales . . 
Red Sea . 
United States 
England • 
India . . 



Guayana . , 
Wales • . , 
Lapland • . 
Ireland . , 
Riy. Thames 



C. Good Hope 
IVffaranham 
Madagascar . 

NewHebrides 
Arabia . . 
Sumatra • 
Spain . . . 
United States 
Bengal Bay . 
Scotland . . 
England . . 
Ireland . . 

Azores • . 
Netherlands . 
HoUand • . 
Holland • . 
HoUand • . 
England . . 
New S.Wales 
Coast ofAfrica 



Times. 



h. 

3 
12 

4 
10 

8 
10 
11 
10 
10 
12 

3 

3 

9 

11 

8 

6 

12 

2 

5 

9 

4 

1 

10 

11 

10 

8 

11 

9 

3 

4 



6 
5 
8 
6 
12 



2 
9 

4 

3 

4 

6 
12 
9 
10 
1 
3 
6 

11 
2 
1 
6 
7 
12 
10 
3 



m 
30 




30 


80 
40 
15 


16 




SO 
15 
30 
20 


30 
56 
16 
SO 


30 
45 
SO 


30 
SO 





30 
66 
30 
30 




26 
SO 
18 


30 




62 


46 
SO 



45 
15 
80 
46 
46 

45 
25 



Rise 
Feet 



22 

7 
6 

18 
12 

8 
18 

16 



40 

n 

23 

16 
20 



15 
15 



7 
12 



30 
16 

16 



6 
6 
8 



6 

8 
6 



16 

6 

16 

6 



wai 



tk 



5! 



360 



TABLE LVII. 
TIM£S OF HIGH WATER. 



PUCM. 



Sitnation. 



Tod Head 
Tongataboo laLmd 
Topaham • • . 

Torbar . . • . 
Tor Harbour . . 
Tory Island • . 
Townaond • • 
TraUee Bay • 
Trayorae • • . 
Trogttier • . , 
Trineomale 
Tudwal'fl,(St.)Itd 
Turtle Islands 
Tuskar Rock • 
Two and a half 

Fathoms Bank 
Tynomoutb, entr. 
Typa Roads • . 

U. 

UUetoa Isla^tfl . 
UseandViUauieR 
Uahant I., within 
Ushant I., outside 
in the Ofing 

V. 

Valdiria • . 
Valentia Harbour 
Vallerr, (St.) 

en Caux . . 
Vallery, (St) sur 

Sooune 
Vandiemaa's Cape 
Vannes . • , 
Venus Point < 
Verde, (Cape) 
VersaTah (Fort) . 



Scotland • 
Friendly Isles 
f^glana . 
England • 
Red Sea • 
Ireland . 
United StatesilO 
Ireland • . 3 
R.St.Lawren. 4 
France . . 5 
Ceylon Island 6 
Wales. . . § 
Aoiea ■ « • 
Ireland . . 6 



Malacca Str. 
England . 
Riyer Canton 



Society Isles 
France . , 
Prance . . 



ChiU . 
Ireland 

France 






Vincent St. (Cape) Spain 
Vincent,(St.) Port 
Virgin's (Cape) . 
Vlie Passage • 
Volcano Bay • 

W. 

Wallet .... 



10 se 10 

7 16 

S 45 

10 SO 

7 46 

.IS 16 

.1 2 16 

N. Caledonia j 8 10 

Patagonia .10 

Holland . . 

Jesso Island . 6 SO 



France 

New 8.WaU 
JFraace 
Otaheite • 
Afriea . . 
India • • 



Times. 



h. 

12 
6 
7 
6 

10 
6 



6 

2 

10 



11 
S. 
S 



m. 

SO 

601 

6 



SOI 



46 

46 

16 

SO 







30 

20 

60 





30 


46 



4 SO 



11 
S 



SO 

so 



10 16 



Rise 



Feet 



10 

20 

« 

H 

18 

32 

8 

20 
11 



Places. 



WalwichBay. . 
Wardhuys . . 

Warrens Point . 

Watfhet * . • . 
Waterfi>rd H, ent. 

Weems • . • . 

Weilings • .« . 

Welle .• . . . 

Weser R., entr. . 
Western ^race 

Westiinn (Port) . 
Westra . 



Wexford Harbour Ireland 



14 

IS 

7 



6 



19 



Weymoatb . 
Whampoa • 
Whitby. . 
Whitehay^n 
Wick . . 
Wicklow . 
Wilmington , . 
Winchelaes • , 
Windsor • . . 
Winterton . .' , 
Winterton Ridge 
Wisbeach . « , 
Wolf Rock. . , 
Woodhridge^ar 
Woolwich . . , 
Wranger Oog . 
Wrath»rCape) 



Situation. 



Africa . . . 
Lapland . . 
Ireland . . 
Bristol Chan. 
Ireland . . 
Scotland . . 
France ' . . 
Norfolk . . 
Germany • . 
Bay of Bengal 
New S.Wales 
Shetland Isles 



^4igiand . 
Canton Biyei 
£9C^aQd . 

.ISootland . 
Ireland 
United StateslH 



£nglaQd . 
Bay of Fundy 
England . 
North Sea 
England . 
Eug. Channel 
England . 
Ray. Thames 



Riy. Thames 



II 16 



S 
16 



H 



Y. 

Yarmouth Roads . 
Yarmouth- Sends, 

(bac]( of) 
Yarmouth . • 

York, (Fort) . JNew Wales . 
York. (^Tew) 

Battery . . 
Yorkshire (Coast) 
Youghall, jentr. . 



North Sea ^. 12 



Scotland J^ 



Times. 



h. 
1 
4 

11 
6 
5 
2 
1 
G 

12 
9 

12 
9 
B 
6 
2 
3 

11 
9 
9 



12 
12 

8 

7 

7 

4 

11 

2 



8 



England . 

England • 
Isle of Wight 



United States 
England . 
Ireland . 



Zansibar . 
Zuder Zee * 
ZurioZee ; 



Afiica . 
HoUand 
Holland 



10 
9 
9 

8 
6 
6 



4 
J 1 



FINIS. 



m 
64 



3(i 
45 
60 


SO 




36 
3U 




30 
30 
46 
16 
16 




46 


16 
60 
30 
SO 
30 
16 


16 



Rise 

Feet 
6 

19 

12 



& 40 



SO 
30 
20 

64 





45 

30 





14 

4 
7 

13 



36 
10 
10 



14 

18 



8 



11 



9 



^ " ^ 



